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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures ; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils of Clinton County are shown on 
the detailed map at the back of this survey. This 
map consists of many sheets made from aerial 
photographs. Each sheet is numbered to corre- 
spond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by a symbol. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Index to Mapping Units” on page ii lists 
all the soils in the county by map symbol and 
shows the page where each soil is described. 
The capability unit, woodland suitability group, 
and woody plant group to which each soil has 
been assigned are specified at the end of the 
soil description. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
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many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suitability. 
For example, soils that have a slight limitation 
for a given use can be colored green, those with 
a moderate limitation can be colored yellow, and 
ates with a severe limitation can be colored 
red, 

Farmers and those who work with farmers 
can learn about use and management of the soils 
from the soil descriptions and from the discus- 
sions of the capability units. 

Foresters and others can refer to the section 
“Woodland,” where the soils of the county are 
grouped according to their suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife.” 

Community planners and others. can read 
about soil.properties that affect the choice of 
sites for nonindustrial buildings and for recrea- 
tion areas in the sections “Recreation” and 
“Town and Country Planning.” 

Engineers and builders can find, under “En- 
gineering,” tables that contain estimates of soil 
properties and information about soil features 
that affect engineering practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section ‘“Formation and Classification of Soils.” 

Newcomers to the county may be especially 
interested in the section “General Soil Map,” 
where broad patterns of soils are described. 
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SOIL SURVEY OF CLINTON COUNTY, MICHIGAN 


BY KARL E. PREGITZER, SOIL CONSERVATION SERVICE 


FIELDWORK BY PAUL CORDER, ALVIN IRVINE, DAVID LIETZKE, JOHN LONG, KARL PREGITZER, AND GLENN WEESIES, 
SOIL CONSERVATION SERVICE, AND WALEED eee aa AND DAVID DROSHA, MICHIGAN AGRICULTURAL 
ATION 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE 
MICHIGAN AGRICULTURAL EXPERIMENT STATION 


LINTON COUNTY is in the south-central part of 

the State (see facing page). St. Johns, the county 
seat, is approximately 20 miles north of Lansing, the 
State capital. It is within 50 miles of Flint, Mount 
Pleasant, and Saginaw. The county has an area of 571 
square miles, or 365,440 acres. 

In 1970, the population was 48,555, according to 
U. 8. Census (8).! Farming is the main industry, 
and most of the land is in farms. The climate is favor- 
able for cash-grain, dairy, and livestock farming. Ma- 
jor crops are corn, field beans, wheat, soybeans, sugar 
beets, and alfalfa. Special crops, such as mint, vege- 
tables, and lawn sod, are important crops grown on 
the extensive organic soils of Clinton County. Scattered 
small industries are throughout the county. Many resi- 
dents are employed in nearby Lansing. The southeast- 
ern part of the county is an area of increasing 
urbanization and recreational use. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Clinton County, where they are located, 
and how they can be used, The soil scientists went into 
the county knowing they would find many soils they 
had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes, the 
size and nature of streams, the kinds of native plants 
or crops, the kinds of rock, and many facts about the 
soils. They dug: many holes to expose soil profiles. A 
profile is the sequence of natural layers, or horizons, in 
a soil; it extends from the surface down into the par- 
ent material that has not been changed much by 
leaching or by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures (5). The soil series 
and the soil phase are the categories of soil classifica- 
tion most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 


‘Italic numbers in parentheses refer to References, p. 86. 


layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is named 
for a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Matherton and Owosso, for example, are the 
names of two soil series. All the soils in the United 
States having the same series name are essentially 
alike in those characteristics that affect their behavior 
in the undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face layer and in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man. On the 
basis of such differences, a soil series is divided into 
phases. The name of a soil phase indicates a feature 
that affects management. For example, Marlette loam, 
2 to 6 percent slopes, is one of several phases within 
the Marlette series, 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in draw- 
ing boundaries accurately. The soil map at the back of 
this survey was prepared from aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some kind that have been seen within an area that is 
dominantly of a recognized soil phase. 

- Some mapping units are made up of soils of different 
series, or of different phases within one series. One 
such kind of mapping unit is the soil complex. 

A soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they can- 
not be shown separately on the soil map. Each area of 
a complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally, the 
name of a soil complex consists of the names of the 
dominant soils, joined by a hyphen. Owosso-Marlette 
sandy loams, 2 to 6 percent slopes, is an example. In 
those areas where the soil complex consists of two 
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different phases within the same series, only the series 
is mentioned in the name.of the complex. Boyer com- 
plex, 0 to 6 percent slopes, is an example. 

In some areas there are places where the soil ma- 
terial is so variable or so altered by man that it has 
not been classified by soil series. These places are 
shown on the soil map and are described in the survey. 
Borrow land is an example. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kinds of soil in other places are also assembled. Data 
on yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soil. Yields under defined manage- 
ment are estimated for all the soils. 

Soil scientists observe how soils behave when they 
are used for growing native and cultivated plants and 
as material for structures, foundations for structures, 
or covering for structures. They relate this behavior 
to properties of the soils. For example, they observe 
that filter fields for onsite disposal of sewage fail on 
a given kind of soil, and they relate this failure to 
slow permeability or a high water table. They see that 
streets, road pavements, and foundations for houses 
crack on a given kind of soil, and they relate this 
failure to a high shrink-swell potential. Thus, they use 
observation and knowledge of soil properties, together 
with available research data, to predict the limitations 
or suitability of a soil for present and potential uses. 

After data have been collected and tested for the 
key, or benchmark, soils in a survey area, the soil 
scientists set up trial groups of soils. They test these 
groups by further study and by consultation with 
farmers, agronomists, engineers, and others. They then 
adjust the groups according to the results of their 
study and consultation. Thus, the groups that are 
finally evolved reflect up-to-date knowledge of the soils 
and their behavior under current methods of use and 
management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in the survey area. 
A soil association is a landscape that has a distinctive 
proportional pattern of soils. It typically consists of 
one or more major soils and at least one minor soil, 
and it is named for the major soils. The soils in one 
association can occur in another, but in a different 
pattern. 

A map showing soil associations is useful to people 
who want to have a general idea of the soils in a survey 
area, who want to compare different parts of that area, 
or who want to locate large tracts that are suitable 
for a certain kind of land use. Such a map is a useful 
general guide for broad planning on a watershed, a 
wooded tract, or a wildlife area or for broad planning 
of recreational facilities, community developments, 
and such engineering works as transportation corri- 
dors. It is not a suitable map for detailed planning for 
management of a farm or a field or for selecting the 
exact location of a road or building or other structure, 


because the soils within an association ordinarily 
vary in slope, depth, stoniness, drainage, and other 
characteristics that affect their management. 

The eight soil associations in this survey are de- 
scribed on the pages that follow. 


1. Marlette-Capac-Parkhill association 


Well drained to very poorly drained, nearly level to 
steep sandy loams to clay loams on moraines and till 
plains 


This soil association is on broad, rolling to hilly up- 
lands intermixed with shallow basins, swales, and de- 
pressed areas between slopes. The broad, well drained 
upland swells are dominated by gentle, convex slopes 
(fig. 1). Short, steeper slopes occur as rounded knobs 
and as ridges and the sloping sides of upland depres- 
sions, valleys, and drainageways. 

This association makes up about 22 percent of the 
county. It is about 40 percent Marlette soils, 20 percent 
Capac soils, 10 percent Parkhill soils, and 30 percent 
minor soils. 

The moderately well drained and well drained Mar- 
lette soils are on the gently sloping upland swells and 
the steeper knobs, ridges, and side slopes. The surface 
layer is very dark grayish brown loam 5 inches thick. 
The subsurface layer is 9 inches of pale brown loam. 
The upper 6 inches of the subsoil is yellowish brown, 
firm light clay loam and pale brown, friable loam. The 
next 8 inches is brown, firm clay loam. The lower 10 
inches is brown, very firm clay loam. At a depth of 38 
inches is pale brown, calcareous light clay loam. 

The somewhat poorly drained ‘Capac soils are on the 
nearly level and gently sloping lower concave slopes 
and broad till plains. The surface layer is dark brown 
loam 9 inches thick. The subsoil is 22 inches thick. The 
upper 3 inches is a mixture of yellowish brown, friable, 
mottled clay loam and pale brown loam. The lower 19 
inches is yellowish brown, friable, mottled light clay 
loam. At a depth of 31 inches is calcareous, yellowish 
brown loam that has mottles. 

The very poorly drained and poorly drained, nearly 
level Parkhili soils are in the dish-shaped depressions. 
The surface layer is very dark gray loam 9 inches thick. 
The upper 13 inches of the subsoil is dark grayish 
brown, friable, mottled heavy loam. The next 8 inches 
is mottled, grayish brown, firm clay loam. The lower 5 
inches is mottled, gray, friable heavy loam. At a depth 
of 35 inches is calcareous, gray loam till. 

Minor in this association are Boyer, Owosso, Hough- 
ton, Palms, Metamora, Corunna, Colwood, and Wash- 
tenaw soils. Boyer and Owosso soils are closely 
associated with Marlette soils. Houghton, Palms, and 
Washtenaw soils are in wet depressions. Metamora, 
Corunna, and Colwood soils are in very poorly drained 
to somewhat poorly drained, nearly level and gently 
sloping areas. 

The soils of this association are generally well suited 
to farming. General farming, including some dairying 
and cash cropping, is the major use. The soils are 
naturally productive and, if well managed, are suited 
to crops commonly grown in the area. Drainage is 
needed on Capac and Parkhill soils and the associated 
wet soils. Erosion on upland slopes and maintenance 
of tilth are additional problems. 
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Figure 1.—Marlette soils on well drained upland swells in soil association 1. 
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The uses of the soils for recreation and wildlife are 
rapidly expanding in this association. The diversity of 
soils and the Looking Glass River, Sleepy Hollow State 
Park, and the numerous woodlots that occur within the 
association contribute to the growth of these land uses 


g. 2). 

The rolling and scenic nature of the landscape has 
caused a shift in land use next to the expanding urban 
areas of Lansing. Here, general farms are intermixed 
with rural homes and small hobby farms. Rapid urban 
development is occurring on soils that have slight or 
moderate limitations for onsite sewage disposal. Else- 
where in this area the building follows city and town- 
ship utility systems. 


2. Capac-Parkhill-Marlette association 


Very poorly drained to well drained, nearly level and 
gently sloping loams on till plains 


This soil association is on flat to broadly undulating 
plains. The landscape is subdued (fig. 3) and has a few 
low ridges in places. 

This association makes up about 45 percent of the 
survey area. It is about 48 percent Capac soils, 14 per- 
cent Parkhill soils, 10 percent Marlette soils, and 28 
percent minor soils. 

The somewhat poorly drained Capac soils occupy the 
broad, nearly level tops of low swells and short, gentle 
side slopes of wet depressions and broad flats. The sur- 
face layer is dark brown loam 9 inches thick. The up- 
per 3 inches of the subsoil is yellowish brown, friable, 
mottled clay loam and pale brown loam. The next 8 
inches is yellowish brown, friable, mottled light clay 
loam. The lower 11 inches is yellowish brown, friable, 
mottled light clay loam. At a depth of 31 inches is 
calcareous, yellowish brown loam that has mottles. 

The very poorly drained and poorly drained, nearly 
level Parkhill soils are in shallow depressions and on 
broad flats. The surface layer is very dark gray loam 9 
inches thick. The upper 18 inches of the subsoil is dark 
grayish brown, friable, mottled heavy loam. The next 
8 inches is mottled, grayish brown, firm clay loam. The 
lower 5 inches is mottled, gray, friable heavy loam. At 
a depth of 35 inches is caleareous, gray loam till. 

The moderately well drained and well drained Mar- 
lette soils are on the gently sloping low ridges and 
short side slopes along drainageways. The surface 
layer is very dark grayish brown loam 5 inches thick. 
The subsurface layer is 9 inches of pale brown loam. 
The upper 6 inches of the subsoil is yellowish brown, 
firm, light clay loam and pale brown, friable loam. The 
next 8 inches is brown, firm clay loam. The lower 10 
inches is brown, very firm clay loam. At a depth of 38 
inches is pale brown light clay loam. 

Minor in this association are Metamora, Selfridge, 
Kibbie, Colwood, Houghton, Spinks, Boyer, Wasepi, 
Gilford, and Cohoctah soils. Metamora soils are closely 
intermingled with Capac soils. Selfridge soils are 
nearly level and gently sloping. Kibbie and Colwood 
soils are nearly level. Houghton soils are in wet depres- 
sions, and Spinks and Boyer soils are on low, narrow 
ridges. Wasepi, Gilford, and Cohoctah soils are in areas 
next to major drainageways. 

The soils in this association are generally well suited 
to farming, and most of the acreage is farmed. These 


soils are naturally productive, and if well managed, 
they are suited to the crops commonly grown in the 
area. Cash cropping is increasing within the associa- 
tion, Drainage of Capac, Parkhill, and associated wet 
soils is necessary for the best yields. Maintenance of 
tilth is a problem on all of the soils. The few small 
ween le are mostly in undrained areas. Most are pas- 
ured. 


3. Blount-Sims-Morley association 


Very poorly drained to well drained, nearly level to 
sloping loams and silty clay loams on till plains and 
moraines 


This association is characterized by a series of low, 
irregular ground swells intermixed with slightly con- 
cave depressions and broad, irregular flats. Differ- 
ences in elevation between the highest ground swell 
and the lowest basin do not exceed 60 feet. The differ- 
ences are less than 10 or 15 feet in most places. 

This association makes up about 9 percent of the 
survey area. It is about 40 percent Blount soils, 35 
percent Sims soils, 9 percent Morley soils, and 16 per- 
cent minor soils. 

The somewhat poorly drained Blount soils are in 
broad, nearly level areas and on low, gently sloping 
ground swells. The surface layer is dark grayish brown 
loam 9 inches thick. The upper 7 inches of the subsoil 
is grayish brown, firm, mottled clay loam. The next 10 
inches is yellowish brown, very firm, mottled silty clay. 
The lower 5 inches is yellowish brown, firm, mottled 
silty clay loam. At a depth of 31 inches is calcareous, 
gray silty clay loam. , 

The very poorly drained and poorly drained Sims 
soils are on broad flats and in depressions. The surface 
layer is very dark gray light silty clay loam 9 inches 
thick. The subsurface layer is 5 inches of gray light 
silty clay loam, The upper 10 inches of the subsoil is 
gray clay loam. The next 12 inches is gray light clay 
loam. The lower 4 inches is gray silty clay loam. At a 
depth of 40 inches is gray silty clay loam. 

The moderately well drained and well drained Mor- 
ley soils are on ridges and short side slopes along 
drainageways. The surface layer is very dark grayish 
brown loam 5 inches thick. The subsurface layer is 6 
inches of pale brown loam. The upper 7 inches of the 
subsoil is yellowish brown, friable loam. The next 8 
inches is dark yellowish brown, firm silty clay loam. 
The next 14 inches is dark brown, very firm, mottled 
heavy silty clay loam. The lower 4 inches is yellowish 
brown, firm, mottled silty clay loam. At a depth of 44 
inches is calcareous, brown, mottled silty clay loam. 

Minor in this association are Marlette, Colwood, 
Kibbie, Houghton, Palms, Metamora, Corunna, and 
Selfridge soils. Marlette soils are on the same land- 
scape position as Morley soils. Colwood and Kibbie soils 
are in shallow, wet basins. Houghton and Palms soils 
are in depressions. Metamora, Corunna, and Selfridge 
soils are in nearly level and gently sloping areas near 
streams. 

The soils in this association are well suited. to farm- 
ing. The major enterprise is general farming, including 
dairy cattle; beef, swine, and cash crops. Mint is grown 
on the organic soils in places. Drainage of Blount and 
Sims soils is necessary for maximum yields. Mainte- 
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Figure 2.—Farm pond in Capac loam controls runoff and provides recreation. 
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Figure 3.—Broad areas of nearly level Capac and Parkhill soils on association 2 require drainage. 


nance of tilth is also a problem. The few small woodlots 
are mostly in undrained areas, and most are pastured. 


4. Boyer-Marlette-Houghton association 


Well drained and moderately well drained, gently slop- 
ing to steep loamy sands to loams on moraines and very 
poorly drained muck in depressions 


This soil association is on rolling to hilly morainic 
uplands. Swampy depressions and small lakes are nu- 
merous. The topography is complex. Hilltops are gently 
sloping to strongly sloping. Slopes next to depressions 
are short and steep (fig. 4). 

This association makes up about 6 percent of the 
county. It is about 40 percent Boyer soils, 20 percent 
Marlette soils, 15 percent Houghton soils, and 25 per- 
cent minor soils. 

The well drained, gently sloping to steep Boyer soils 
dominate the uplands. The surface layer is dark gray- 
ish brown loamy sand 7 inches thick. The subsurface 
is 5 inches of brown loamy sand. The upper 6 inches of 
the subsoil is yellowish brown, very friable loamy sand. 
The lower 16 inches is brown, firm sandy loam and 
light sandy clay loam. At a depth of 34 inches is gray- 
ish brown, stratified gravel and sand. 


The well drained and moderately well drained Mar- 
lette soils are intermingled with Boyer soils. The 
surface layer is very dark grayish brown loam 5 inches 
thick. The subsurface layer is 9 inches of pale brown 
loam. The upper 6 inches of the subsoil is yellowish 
brown, firm light clay loam and pale brown, friable 
loam. The next 8 inches is brown, firm clay loam. The 
lower 10 inches is brown, very firm clay loam. At a 
depth of 38 inches is pale brown, calcareous light clay 
loam. 

The very poorly drained Houghton soils are in de- 
pressions interspersed throughout the uplands (fig. 5). 
They are muck to a depth of 60 inches or more. The 
surface layer is black, is well decomposed, and is 9 
inches thick. The next 4 inches is black, the next 11 
inches dark reddish brown, the next 8 inches black, 
and the lower 34 inches dark reddish brown. 

Minor in this association are Spinks, Oshtemo, Met- 
amora, Selfridge, Gilford, Granby, Wasepi, Sebewa, 
Adrian, Washtenaw, and Wallkill soils. Spinks and 
Oshtemo soils are intermixed with Boyer and Marlette 
soils. Metamora and Selfridge soils are on foot slopes 
and in depressions. Gilford, Granby, Wasepi, and 
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Figure 4.—Gently sloping upland areas of Boyer soils on association 4 break abruptly to deep wet depressions of Houghton muck. 


Sebewa soils are in drainageways. Adrian, Washtenaw, 
and Wallkill soils are in wet depressions. 

On the uplands are large dairy farms, general farms, 
small hobby farms, rural homes, and wooded tracts. 
Some of the largest wooded areas are on Houghton 
soils. The gently sloping and sloping soils are suited to 
farming, but controlling erosion and maintaining tilth 
are problems. Boyer soils have low available water ca- 
pacity. Some of the wet soils are difficult to drain 
because they lack outlets. 

Recreation is an important and growing land use. 
The Rose Lake Wildlife Research Station, a division 
of the Michigan Department of Natural Resources, 
is on this association. The proximity of a large and 
mobile urban population places increased demands upon 
its resources. 


5. Boyer-Wasepi-Spinks association 


Well drained and somewhat poorly drained, nearly 
level to moderately steep loamy sands and sandy loams 

on outwash plains, on terraces, and in old glacial drain- 
ageways 


This soil association is on broad, nearly level and 
gently sloping outwash plains and terraces and side 
slopes along major drainageways and on narrow bot- 
tom lands of the drainageways. 

This association makes up about 8 percent of the 
county. It is about 40 percent Boyer soils, 25 percent 


Wasepi soils, 15 percent Spinks soils, and 20 percent 
minor soils. 

The well drained Boyer soils are on the nearly level 
and gently sloping outwash plains and terraces and in 
the sloping and moderately steep areas next to major 
streams. The surface layer is dark grayish brown 
loamy sand 7 inches thick. The subsurface layer is 5 
inches of brown loamy sand. The upper 6 inches of the 
subsoil is yellowish brown, very friable loamy sand. 
The lower 16 inches is brown, firm sandy loam and 
light sandy clay loam. At a depth of 84 inches is gray- 
ish brown stratified gravel and sand. 

The somewhat poorly drained Wasepi soils are on 
nearly level and gently sloping outwash plains and ter- 
races and in drainageways. The surface layer is very 
dark grayish brown sandy loam 8 inches thick. The 
subsurface layer is 3 inches of brown sandy loam. The 
upper 4 inches of the subsoil is dark yellowish brown, 
very friable light sandy loam. The next, 18 inches is 
yellowish brown, friable sandy loam and dark yellow- 
ish brown, firm heavy sandy loam. The lower 4 inches 
is yellowish brown loose sand. At a depth of 37 inches 
is grayish brown stratified sand and gravel. 

The well drained Spinks soils are on the nearly level 
and gently sloping outwash plains and terraces and in 
the sloping areas next to stream bottoms and drainage- 
ways, in association with Boyer soils. The surface layer 
is dark brown loamy sand 8 inches thick. The upper 11 
inches of the subsoil is dark yellowish brown loose 
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Figure 5.—Contour strips protect the sloping areas of Marlette soils. The wooded area is Houghton muck. 


sand. The lower 35 inches is brown loose sand that has 
bands of strong brown, very friable sandy loam. At a 
depth of 54 inches is pale brown sand. 

Minor in this association are Oshtemo, Oakville, 
Cohoctah, Sloan, Gilford, and Sebewa soils. The Osh- 
temo and Oakville soils are intermixed with Boyer and 
Spinks soils. Cohoctah, Sloan, Gilford, and Sebewa 
soils are along streams. 

The nearly level and gently sloping areas of this 
association are used for general farming. The soils are 
moderately well suited to cultivated crops. Low avail- 
able water capacity, low fertility, and soil blowing are 
the major problems on Boyer and Spinks soils. Wet- 
ness is a problem on Wasepi soils. The sloping and 


moderately steep areas along streams are used mainly 


for hay, pasture, or woodland. Some former cropland 
has been planted to pines. There are several commer- 
cial gravel pits in this association. 


6. Sebewa-Matherton-Boyer association 


Very poorly drained to somewhat poorly drained, 
nearly level loams in depressions and well drained, 
gently sloping loamy sands on terraces 


This association is in an old, slightly depressed 
glacial drainageway that bisects Clinton County. 


Stoney Creek and the Little Maple River are in the 
association. 

This association makes up about 4 percent of the 
county. It is about 45 percent Sebewa soils, 25 percent 
Matherton soils, 10 percent Boyer soils, and 20 percent 
minor soils. 

The very poorly drained and poorly drained Sebewa 
soils are in depressions. The surface layer is black loam 
11 inches thick. The subsoil is gray, firm, mottled loam, 
clay loam, and gravelly clay loam 28 inches thick. At a 
depth of 39 inches is grayish brown gravel and sand. 

The nearly level, somewhat poorly drained Mather- 
ton soils are on foot. slopes adjacent to and slightly 
higher than Sebewa soils. The surface layer is 
very dark brown loam 8 inches thick. The subsurface 
layer is 5 inches of light brownish gray, mottled sandy 
loam. The upper 5 inches of the subsoil is grayish 
brown, firm, mottled sandy clay loam. The next 10 
inches is very firm, mottled clay loam. The lower 4 
inches is dark yellowish brown, very firm, mottled clay 
loam. At a depth of 32 inches is calcareous, mottled, 
pale brown coarse sand and gravel. 

The well drained, gently sloping Boyer soils are on 
terraces along drainageways. The surface layer is dark 
grayish brown loamy sand 7 inches thick. The subsur- 
face layer is 5 inches of brown loamy sand. The upper 
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6 inches of the subsoil is yellowish brown, very friable 


loamy sand. The lower 16 inches is brown, firm sandy - 


loam and light sandy clay loam. At a depth of 34 
inches is grayish brown stratified gravel and sand. 

Minor in this association are Gilford, Colwood, 
Adrian, Wasepi, Spinks, Owosso, Metamora, and Self- 
ridge soils. Gilford and Colwood soils are on low flats. 
Adrian soils are in depressions. Wasepi, Spinks, and 
Owosso soils are in close association with Boyer soils. 
Metamora and Selfridge soils are on toe slopes. 

Most of this association is used for general farming. 
The soils are moderately well suited to cultivated 
crops. Wetness is a problem on Sebewa and Matherton 
soils. Low available water capacity and soil blowing are 
problems on Boyer soils. Maintaining fertility is a 
problem on all of the soils. There are a few woodlots in 
undrained areas, most of which are pastured. 


7. Sloan-Houghton-Cohoctah association 


Poorly drained and very poorly drained, nearly level 
loams and muck on flood plains 


This association is on nearly level flood plains. There 
are many swales, old oxbows, and marshes and some 
low, gravelly and bouldery benches that are at a 
slightly higher elevation than the flood plain. 

This association makes up about 2 percent of the 
county. It is about 55 percent Sloan soils, 20 percent 
Houghton soils, 15 percent Cohoctah soils, and 10 per- 
cent minor soils. 

The very poorly drained Sloan soils are in large, 
irregularly shaped areas on flood plains in close asso- 
ciation with Cohoctah soils. The surface layer is very 
dark gray loam 10 inches thick. The subsoil! is friable, 
gray, mottled silt loam 30 inches thick. At a depth of 
40 inches is stratified, gray silt loam, light silty clay 
loam, and sandy loam. 

The very poorly drained Houghton soils are in swales 
and depressions. They are muck to a depth of 60 inches 
or more. The surface layer is black, is well decomposed, 
and is 9 inches thick. The next 4 inches is black, the 
next 11 inches is dark reddish brown, the next 8 inches 
is black, and the lower 34 inches is dark reddish brown. 

The poorly drained and very poorly drained 
Cohoctah soils are in large, irregularly shaped areas 
closely associated with Sloan soils. The surface layer is 
very dark gray loam 14 inches thick. The upper 11 
inches of the underlying material is dark gray, friable, 
mottled fine sandy loam. The next 4 inches is very dark 
grayish brown, very friable, mottled loamy sand. The 
next 7 inches is very dark grayish brown, very friable, 
mottled sandy loam. At a depth of 36 inches is grayish 
brown, mottled sandy loam. 

Minor in this association are Ceresco, Shoals, Boyer, 
and Spinks soils. The somewhat poorly drained Ceresco 
and Shoals soils are on slightly higher positions than 
Sloan and Cohoctah soils. The well drained Boyer and 
Spinks soils are on ridges and benches. 

Flooding, poor drainage, and stoniness are severe 
limitations for most uses of the soils, Most areas are 
covered with trees and grasses and are used for wild- 
life habitat and recreation. The Maple River State 
Game area is on this association. 


8. Houghton-Gilford-Adrian association 


Very poorly drained, nearly level muck and sandy 
loams in old lake basins and in depressed drainageways 


This soil association is in old lake basing and dish- 
shaped depressions in old drainageways. 

This association makes up about 4 percent of the 
county. It is about 40 percent Houghton soils, 25 per- 
cent Gilford soils, 20 percent Adrian soils, and 15 per- 
cent minor soils. 

The Houghton and Adrian soils are in the lowest 
areas in the association. Houghton soils are muck to a. 
depth of 60 inches or more. The surface layer is black, 
is well decomposed, and is 9 inches thick. The next 4 
inches is black, the next 11 inches is dark reddish 
brown, the next 8 inches is black, and the lower 34 
inches is dark reddish brown. The upper 18 inches of 
Adrian soils is black muck. Below this is a layer of 
dark reddish brown, friable muck 7 inches thick. At a 
depth of 25 inches is mottled, light brownish gray, 
calcareous sand. 

Gilford soils are at the outer rims of basins and 
depressions. They are at slightly higher elevations than 
Houghton and Adrian soils. The surface layer is black 
sandy loam 10 inches thick. The upper 14 inches of the 
subsoil is gray, friable, mottled sandy loam. The lower 
4 inches is gray, very friable, mottled sandy loam. The 
upper 6 inches of the underlying material is light 
brownish gray, mottled sand. Below this the under- 
lying material is calcareous, gray, stratified sand and 
gravel. 

Minor in this association are Edwards, Palms, 
Sebewa, Granby, and Wasepi soils. The very poorly 
drained Edwards and Palms soils are in depressions in 
close association with Houghton and Adrian soils. The 
poorly drained and very poorly drained Sebewa and 
Granby soils are on positions similar to those of Gil- 
ford soils. The somewhat poorly drained Wasepi soils 
are in slightly higher areas. 

Many areas of this association have been cleared and 
drained for farming. There are general farms and 
farms that produce vegetable crops, mint, or sod. The 
water table must be controlled to guard against surface 
drying and soil blowing and excessive decomposition 
and settling of the muck. Frost is also a hazard on 
these low-lying soils. Special fertilizers that include 
micronutrients are needed for most crops on these soils. 
Some cleared, undrained areas are in pasture, and some 
large undrained areas are wooded. 


Descriptions of the Soils 


_ This section describes the soil series and mapping 
units in Clinton County. A soil series is described in 
detail, and then briefly, each mapping unit in that 
series. Unless it is specifically mentioned otherwise, it 
is assumed that what is stated about the soil series 
holds true for the mapping units in that series. Thus, 
to get full information about any one mapping unit, it 
is necessary to read both the description of the map- 
ping unit and the description of the soil series to which 
it belongs. 
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An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to the underlying mate- 
rial. Each series contains two descriptions of this pro- 
file. The first is brief and in terms familiar to the 
layman. The second is much more detailed and is for 
those who need to make thorough and precise studies 
of soils. Color terms are for moist soil unless otherwise 
stated. The profile described in the series is representa- 
tive for mapping units in that series, If the profile of a 
given mapping unit is different from the one described 
for the series, these differences are stated in the de- 
scription of the mapping unit, or the differences are 
apparent in the name of the mapping unit, 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series. Borrow land, for example, does not belong to a 
soil series, but nevertheless, is listed in alphabetic 
order along with the soil series. 

Preceding the name of each mapping unit is a sym- 
bol that identifies the mapping unit on the detailed soil 
map. Listed at the end of each description of the map- 
ping unit is the capability unit, Michigan soil manage- 
ment group (shown in parentheses), woodland suitabil- 
ity group, and woody plant group in which the map- 
ping unit has been placed. For the soil complex mapping 
units the soil management groups are listed in the same 
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order as the named series. These groups are used for 
making recommendations about applications of lime 
and fertilizer, about artificial drainage, and about other 
practices. For an explanation of these groups refer to 
“Fertilizer Recommendations for Michigan Vegetable 
and Field Crops”, Extension Bulletin E-550, Michigan 
State University (4). The description of each capability 
unit can be found by referring to the section ‘“Manage- 
ment by Capability Units.” 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms used 
in describing soils can be found in the “Glossary” at 
the end of this survey, and more detailed information 
about the terminology and methods of soil mapping 
can be obtained from the Soil Survey Manual (5). 

A comparison of the detailed soil map of this county 
with those of adjoining counties published at earlier 
dates will show areas where soil boundaries and sym- 
bols do not match perfectly. Such differences are the 
result of differences in mapping and of changes in 
classification by soil series. 


Adrian Series 


The Adrian series consists of nearly level to slightly 
depressional, very poorly drained soils. These soils 


TABLE 1.—Approzrimate acreage and proportionate extent of soils 


Soil Area Extent 
Acres Percent 

Adrian muck ~------------_------- ae 4,970 1.4 
Blount loam, 0 to 2 percent slopes —_ eS 6,125 18 
Blount loam, 2 to 6 percent slopes —- --| 10,020 2.8 
Borrow: land ).2..---- 5-02 =-22- un sekbocsss 550 a 
Boyer sandy loam, 0 to 6 percent slopes ---__ 9,970 2.8 
Boyer sandy loam, 6 to 12 percent slopes ---_ 1,995 5 
Boyer complex, 0 to 6 percent slopes ------~- 10,870 3.0 
Boyer complex, 6 to 12 percent slopes _______ 1,630 A 
Boyer complex, 12 to 18 percent slopes ~.-.-. 1,105 3 
Boyer complex, 18 to 25 percent slopes .--__- 485 al 
Capae loam, 0 to 4 percent slopes __-.---___ 84,770 22.8 
Capac-Marlette loams, 1 to 6 percent slopes __| 21,540 5.6 
Ceresco fine sandy loam ~-----_-----------_ 1,450 4 
Cohoctah loam —~-..----------------------- 2,030 5 
Colwood loam ~_--------.------~---.-~---- 5,515 1.6 
Corunna sandy loam ~---------..-.-------- 8,580 11 
Edwards muck ~~-------_--------------~-_ 425 1 
Gilford sandy loam ~~-------------------~-- 6,305 1.8 
Granby loamy sand ~--...----------------_ 790 2 
Houghton muck ~~-----------------------_ 16,130 4.5 
Kibbie loam, 0 to 3 percent slopes ---------- 2,455 8 
Lapeer sandy loam, 2 to 6 percent slopes ____ 790 2 
Marlette loam, 2 to 6 percent slopes _-._---- 26,540 7.0 
Marlette loam, 6 to 12 percent slopes -.-.-_. 15,200 4.2 
Marlette loam, 12 to 18 percent slopes ______ 2,190 6 
Marlette loam, 18 to 25 percent slopes -__--__ 665 2 
Marlette clay loam, 6 to 12 percent slopes, 

severely eroded ~-__.--__-.-------__-_-- 1,045 3 
Marlette clay loam, 12 to 18 percent slopes, 

severely eroded -__.--_-____________.-... 950 3 
Matherton loam, 0 to 3 -percent slopes _-_-__ 3,610 11 


Soil Area Extent 
Acres Percent 
Metamora-Capac sandy loams, 0 to 4 percent 

Slopes! 272020 ee ee ee 1,770 8.2 
Metea loamy sand, 2 to 6 percent slopes ~--_ 2,140 6 
Morley loam, 2 to 6 percent slopes -_------~~ 2,830 8 
Morley loam, 6 to 12 percent slopes _---_____ 485 1 
Oakville fine sand, 0 to 6 percent slopes __--- 1,035 3 
Oshtemo sandy loam, 2 to 6 percent slopes —- 700 2 
Owosso sandy loam, 0 to 2 percent slopes _--_ 325 a 
Owosso-Marlette sandy loams, 2 to 6 . 

percent slopes --___-_------------------- 9,580 2.7 
Owosso-Marlette sandy loams, 6 to 12 

percent slopes .-22--2--22-222subooe wee 1,700 5 
Palms muck’ os _-5-6-s-ceosccnncceen ae 8,865 1.0 
Parkhill lodm:¢22525-2322255.2.2si00502 55 81,890 8.8 
Sebewa loam —_----_-.-----_-----—--~----- 7,330 2.0 
Selfridge loamy sand, 0 to 4 percent slopes —-_ 1,670 5 
Shoals: loam 22-202 2202 2st oa sete 1,340 A 
Sims silty clay loam ~--.--__-_---___-_---- 16,440 4.5 
Sisson fine sandy loam, 2 to 6 percent slopes__ 680 2 
Sloan loam ~---~_-------------------_---- 4,170 11 
Spinks loamy sand, 0 to 6 percent slopes -.-_ 6,080 1.6 
Spinks loamy sand, 6 to 12 percent slopes ~__ 1,805 A 
Spinks cobbly loamy sand, cobbly variant, 

0 to 6 percent slopes ---_-_---___---_---_ 735 .2 
Thetford loamy sand, 0 to 8 percent slopes __ 1,500 A 
Wallkill loam: -.-5220 22 o-oo eo 255 | 
Wasepi sandy loam, 0 to 3 percent slopes —-.. 9,085 2.5 
Washtenaw loam —____.-_-_______________~- 1,590 A 

Miscellaneous acreage shown by special 

symbols? 2222-2225 0 2 1,800 5 

Water: = 985. FP ee eae 1,440 4 

otal ss ee ee 365,440 100.0 
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formed in organic material 16 to 50 inches thick over 
sand. They are in old shallow lakebeds and glacial 
drainageways. 

In a representative profile the soil is black muck to a 
depth of 18 inches. Below this is 7 inches of dark red- 
dish brown, friable muck. The underlying material, at 
a depth of 25 inches, is mottled light brownish gray, 
calcareous sand. 

Runoff is very slow to ponded. Permeability is mod- 
erately slow to moderately rapid in the organic mate- 
rial and rapid in the underlying mineral soil. Available 
water capacity is high. 

Adrian soils are well suited to special crops if wet- 
ness and the hazards of frost and soil blowing can be 
overcome. Limitations are severe for most nonfarm 
uses. 

Representative profile of Adrian muck in a culti- 
vated area approximately 1,335 feet east and 300 feet 
north of the southwest corner of sec. 28, T 8 N., R. 2 W. 


Oal—0 to 8 inches; black (N 2/0 broken face and rubbed) 
sapric material; about 5 percent fiber, less than 5 
percent rubbed; moderate fine granular structure; 
friable; fibers are herbaceous; many fine roots; 
medium acid; clear wavy boundary. 

Oa2—8 to 18 inches; black (N 2/0 broken face), (L0OYR 
2.5/1 rubbed) sapric material; about 5 percent 
fibers, less than 2 percent rubbed; weak coarse sub- 
angular blocky parting to moderate medium sub- 
angular blocky structure; friable; fibers primarily 
herbaceous; white (N 8/0) mycelium network 
along root channels and surfaces of peds; medium 
acid; clear wavy boundary. 

Oa38—18 to 25 inches; dark reddish brown (5YR 2/2 broken 
face), dark brown (7.5YR 3/2 rubbed) sapric ma- 
terial; 10 percent fiber, less than 2 percent rubbed; 
weak medium platy structure; friable; fiber ghosts 
in horizons are yellowish red (5YR 4/8) ; approxi- 
mately 15 percent mineral material in lower 1 inch 
of horizon; slightly acid; abrupt wavy boundary 

IICg—25 to 60 inches; light brownish gray (10YR 6/3) 
sand; few medium distinct yellowish brown (10YR 
5/6) ’mottles; single grained; loose; 5 percent peb- 
bles; slight effervescence; moderately alkaline. 


The organic material is dominantly 20 to 40 inches thick, 
but ranges from 16 to 50 inches. It is primarily herbaceous. 
Some soils are as much as 30 percent decomposed woody 
material. Reaction in the organic material ranges from 
medium acid to neutral. The sandy underlying material is 
neutral to moderately alkaline. It is not effervescent in all 
profiles. 

The Oa horizon is dominantly black (N 2/0 or 10YR 2/1). 
Herbaceous fiber ghosts may be as much as 20 percent, but 
constitute less than 10 percent after rubbing. A 1- or 2-inch 
layer of limnic material, including sedimentary peat, and 
marl is in the subsurface or bottom tier in some profiles. 
The IIC horizon is dominantly sand or gravel or both, or 
loamy sand. 

Adrian soils are similar to Edwards, Palms, and Hough- 
ton soils. They are underlain by sandy material within a 
depth of 50 inches, whereas Palms soils are underlain b 
loam material and Edwards soils are underlain by mar 
Houghton soils formed in organic deposits greater than 50 
inches thick. 


Ad—Adrian muck. This nearly level to slightly de- 
pressional soil is in old shallow lakebeds and glacial 
drainageways. Individual areas range from about 5 to 
more than 100 acres in size. In places they are at the 
outer margin of deeper organic deposits and are cres- 
cent in shape. In other areas they are irregular in 
shape. Slopes are 0 to 2 percent. 

Included with this soil in mapping are soils that 
have less than 16 inches of organic material overlying 


the sand. Also included are small areas of soils that 
have thin layers of marl just above the sandy under- 
lying material. 

Wetness, the hazard of frost, the hazard of soil blow- 
ing, and the poor stability of the organic material are 
the main limitations. Drainage is needed for most 
crops. Adequate drainage may be difficult because of 
the lack of outlets and the unstable nature of the or- 
ganic material. Many areas have been cleared, drained, 
and farmed. If problems can be overcome or controlled, 
this soi] is well suited to vegetable crops and special 
crops, such as mint and grass sod. Small areas are used 
mainly for corn and soybeans. Other undrained areas 
are pastured. Many areas are in slow-growing, shallow- 
rooted, poor-quality lowland hardwoods. This soil has 
severe limitations for most nonfarm uses. Capability 
unit [Vw-1(M/4c) ; woodland suitability group 4w2; 
woody plant group i. 


Blount Series 


The Blount series consists of nearly level to gently 
sloping, somewhat poorly drained soils on broad till 
plains and lake plains. These soils formed in calcare- 
ous loamy glacial till. 

In a representative profile the surface layer is dark 
grayish brown loam about 9 inches thick. The upper 7 
inches of the subsoil is grayish brown, firm, mottled 
clay loam. The next 10 inches is yellowish brown, very 
firm, mottled silty clay. The lower 5 inches is yellowish 
brown, firm, mottled silty clay loam. At a depth of 31 
inches is gray, calcareous silty clay loam. 

Runoff is medium to slow. Permeability is moder- 
ately slow or slow. Available water capacity is high. 

Blount soils are well suited to farming if they are 
adequately drained, They are severely limited for most 
nonfarm uses. 

Representative profile of Blount loam, 2 to 6 percent 
slopes, in a cultivated area 570 feet east and 40 feet 
north of the southwest corner of sec. 24, T. 7 N., R. 4 W. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) loam; 
moderate medium granular structure; friable; 2 
percent pebbles; neutral; abrupt smooth boundary. 

B21tg—9 to 16 inches; grayish brown (10YR 5/4) clay 
loam; many medium distinct yellowish brown 
(10YR 5/4) mottles; moderate medium subangular 
blocky structure; firm; thin continuous grayish 
brown (10YR 5/2) clay films on surfaces of peds; 
8 percent pebbles; slightly acid; clear smooth 
boundary. 

B22t—16 to 26 inches; yellowish brown (10YR 5/4) silty 
clay; many medium distinct grayish brown (2.5Y 
5/2) mottles; strong coarse angular blocky struc- 
ture; very firm thin continuous grayish brown 
(10YR 5/2) coatings on surfaces of peds; 3 per- 
cent pebbles; slightly acid; clear wavy boundary. 

B23t—26 to 31 inches; yellowish brown (10YR 5/4) heavy 
silty clay loam; many fine distinct grayish brown 
(2.5Y 5/2) mottles; moderate coarse angular 
blocky structure; firm; thin continuous dark gray- 
ish brown (10YR 4/2) coatings on surfaces of peds; 
4 percent pebbles; neutral; clear wavy boundary. 

Cg—31 to 60 inches; gray (10YR 5/1) silty clay loam; 
many fine distinct yellowish brown (10YR 5/6) 
mottles; massive; firm; ae gray (10YR 7/1) lime 
streaks; 4 percent pebb es; slight effervescence; 
mildly alkaline. 


The solum ranges from 20 to 40 inches in thickness. The 
thickness of the solum coincides with the depth to efferves- 
cent material. Pebble content ranges from 1 to 6 percent 
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throughout the pedon. The Ap horizon is dark grayish brown 
(10YR 4/2) or dark gray (10YR 4/1) and is 6 to 9 inches 
thick. The Al horizon, where present, is very dark gray 
(10YR 38/1) or very dark grayish brown (LOYR 3/2) loam. 
In places there is an A2 horizon. : 

. The B21t horizon is grayish brown (10YR 5/2), yellowish 
brown (10YR 5/4-5/6), or dark yellowish brown (10YR 
4/4) and has yellowish brown (10YR 5/4), grayish brown 
(2.5Y 5/2), olive gray (5Y 5/2), or gray (5Y 6/1) mottles. 
It is clay loam or silty clay loam. It is slightly acid or 
medium acid. In places the B21t horizon is replaced by a B 
and A horizon. The B22t horizon is yellowish brown (10YR 
5/4-5/6), brown (10YR 5/8), or grayish brown (10YR 5/2) 
silty clay, heavy clay loam, or heavy silty clay loam. Reac- 
tion is medium acid or slightly acid. The B23t horizon is 
yellowish brown (10YR 5/4-5/6), brown (10YR 5/3), or 
grayish brown (10YR 5/2) and has low chroma mottles. It 
is heavy silty clay loam, clay loam, or silty clay. 

The C horizon is clay loam or silty clay loam. Efferves- 
cence ranges from slight to strong. ; 

Reaction in the upper part of the solum is outside the 
defined range of the series, but this difference does not alter 
use and management of the soil. 

Blount soils in most places are near Capac, Morley, and 
Sims soils. They have a finer textured subsoil than Capac 
soils. They are mottled throughout the subsoil, whereas Mor- 
ley soils are mottled only in the lower part of the subsoil. 
Blount soils have brown colors in the solum, whereas Sims 
soils have gray colors. Also, they lack the dark colored 
surface layer typical of Sims soils. 


BdA-——Blount loam, 0 to 2 percent slopes. This nearly 
level soil is on till plains and lake plains. Individual 
areas range from 3 to more than 100 acres in size. This 
soil has a profile similar to the one described as rep- 
resentative of the series, but the subsoil is thicker. 

Included with this soil in mapping are areas of 
soils that have thin bands of silty or sandy material in 
the subsoil and substratum. Also included are small 
areas of Sims soils that are in slight depressions and 
narrow drainageways, areas of soils that have 18 to 
24 inches of sandy loam overlying the silty clay loam 
substratum, and a few small areas of Corunna soils. 
Small deep sandy areas and wet areas less than 3 acres 
in size are identified by spot symbols on the soil map. 

Wetness is the main problem of this soil for farming. 
The soil is well suited to corn, soybeans, and other 
crops, but it must be adequately drained. 

Most areas of this soil are farmed. Wooded areas are 
in poor stands of hardwoods, and many have been 
heavily pastured. This soil has severe limitations for 
most nonfarm uses. Capability unit IIw—1(1.5b); 
woodland suitability group 204; woody plant group 2. 

BdB—Blount loam, 2 to 6 percent slopes. This gently 
sloping soil is on broad till plains. Slopes. are domi- 
nantly less than 200 feet long. Individual areas of this 
soil range from about 5 to more than 100 acres in size. 
This soil has the profile described as representative of 
the series. 

Included with this soil in mapping are small areas of 
steeper Morley soils. Also included are Sims soils in 
small narrow drainageways. Wet areas and sandy 
areas of less than 3 acres are identified by spot symbols 
on the soil map. | 

Wetness and the erosion hazard are the main limita- 
tions of this soil for farming. If drainage is adequate 
and erosion is controlled, this soil is well suited to corn, 
soybeans, and other adapted crops. Most areas are 
farmed. Wooded areas are in poor-quality hardwoods. 
Many areas are pastured. This soil has severe limita- 
tions for most nonfarm uses. Capability unit IIe4 


(1.5b) ; woodland suitability group 204; woody plant 
group 2. 


Borrow Land 


Bh—Borrow land consists of areas where soil mate- 
rial has been removed to variable depths. The original 
soil profiles have been destroyed. The areas range in 
size from 8 to 30 acres. 

The soil material in the areas of Borrow land is sand, 
loamy sand, gravelly sand, sandy loam, loam, and clay 
loam. Content of organic matter is low, A few areas 
are subject to intermittent ponding. Most areas sup- 
port a very sparse stand of native grasses and weeds. 
Capability unit VIIs-1; no Michigan soil management 
group; not assigned to a woodland suitability group or 
woody plant group. 


Boyer Series 


The Boyer series consists of nearly level to steep, 
well drained soils on outwash plains, terraces, and 
moraines. These soils formed in loamy and sandy 
glaciofluvial deposits. 

In a representative profile the surface layer is dark 
grayish brown loamy sand about 7 inches thick. The 
subsurface layer is brown loamy sand 5 inches thick. 
The upper 6 inches of the subsoil is yellowish brown, 
very friable loamy sand. The lower 16 inches is brown, 
firm sandy loam and light sandy clay loam. The under- 
lying material, at a depth of 34 inches, is grayish 
brown, stratified gravel and sand. 

Permeability is moderately rapid. Runoff is slow to 
rapid. Available water capacity is low. 

Boyer soils are moderately well suited to farming, 
but droughtiness and the hazard of erosion are prob- 
lems. These soils have slight to severe limitations for 
most nonfarm uses, They are a potential source of sand 
and gravel. 

Representative profile of Boyer loamy sand, from an 
area of Boyer complex, 0 to 6 percent slopes; in a 
cultivated field 1,090 feet south and 450 feet west of the 
northeast corner of sec. 6, T.5 N., R. 1 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loamy 
sand; weak fine granular structure; very friable; 
abundant roots; 2 percent pebbles; slightly acid; 
abrupt smooth boundary. 

A2—7 to 12 inches; brown (10YR 5/3) loamy sand; weak 
medium granular structure} very friable; many fine 
roots; 2 percent pebbles; medium acid; clear wavy 


boundary. 

Bi—12 to 18 inches; yellowish brown (10YR 5/4) loamy 
sand; weak fine subangular blocky structure; very 
friable; few fine roots; 4 percent pebbles; medium 
acid; clear wavy boundary. 

B21t—18 to 30 inches; brown (7.5YR 4/4) sandy loam; weak 
coarse subangular blocky structure; firm; few fine 
roots; few thin clay films; 15 percent pebbles; 
slightly acid; gradual wavy aaadary: 

B22t—30 to 34 inches; brown (7.5YR 4/4) light sandy clay 
loam; weak coarse subangular blocky structure; 
firm; common thin and medium clay films; 15 per- 
cent pebbles; neutral; abrupt irregular boundary. 

IIC—-34 to 60 inches; grayish brown (10YR 5/2) stratified 
gravel and sand; single grained; loose; strong 
effervescence; moderately alkaline. 


The solum ranges from 24 to 40 inches in thickness. The 
thickness of the solum coincides with the depth to efferves- 
cent soil material. Pebble content ranges from 1 to 25 per- 
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cent throughout the solum. 

The A horizon is dark grayish brown (10YR 4/2), brown 
(10YR 4/3, 5/8), or yellowish brown (10YR 5/4). In places 
there is a very dark grayish brown (10YR 3/2) or dark 
brown (10YR 3/3) A1 horizon. 

The B horizon is dark yellowish brown (10YR 4/4), brown 
(7.5YR 4/4, 5/4), reddleh brown (5YR 4/4), yellowish 
brown (10YR 5/4), or strong brown (7.5YR 5/6). 

Boyer soils in most places are near Lapeer, Oshtemo, 
and Spinks soils. They have a coarser textured substratum 
than Paper soils and a thinner solum than Oshtemo soils. 
Boyer soils have a thinner and finer textured solum than 
Spinks soils. Also, they have more gravel in the underlying 
material than Spinks soils. 

BnB—Boyer sandy loam, 0 to 6 percent slopes. This 
nearly evel and gently sloping soil is on outwash 
plains, terraces, and moraines. Individual areas range 
from less than 5 to more than 100 acres in size. Most 
areas on outwash plains are large and are irregular in 
shape, whereas areas on terraces and moraines are 
smaller and are long and narrow. This soil has a profile 
similar to the one described as representative of the 
series, but the surface layer is sandy loam. 

Included with this soil in mapping are areas where 
the upper 24 to 36 inches of the soil is sandy clay loam 
and clay loam and areas of Wasepi and Matherton soils 
in small depressions and narrow waterways. Also in- 
cluded are wet areas, gravel pits, and small loamy areas 
that are less than 3 acres in size, all of which are 
identified by spot symbols on the soil map. 

Soil blowing and droughtiness are the main prob- 
lems of this soil for farming. The soil is moderately 
well suited to farming, and most areas are cultivated. 
Crops commonly grown are corn, soybeans, field beans, 
oats, wheat, and grass-legume hay. A few areas are 
idle or wooded. This soil has few problems for most 
nonfarm uses. A few areas are used as a source of 
gravel. Capability unit II[Is—_1(4a); woodland suit- 
ability group 285; woody plant group 3. ; 

BnC— Boyer sandy loam, 6 to 12 percent slopes. This 
sloping soil is on terraces, on side slopes bordering 
large drainageways, and on moraines, Individual areas 
of this soil range from about 5 to 40 acres in size. Most 
areas are long and narrow. This soil has a profile sim- 
ilar to the one described as representative of the series, 
but the surface layer is sandy loam. 

Included with this soil in mapping are small areas 


of soils that are sandy clay loam and clay loam in the 


upper 24 to 36 inches of the profile. Also included are 
areas of Marlette soils that are near the crests of 
slopes on moraines; small narrow drainageways, de- 
pressions, and foot slopes of Wasepi and Matherton 
soils; and small eroded areas of soils near the crests of 
slopes. Wet spots and gravel pits less than 3 acres in 
size are identified by spot symbols on the soil map. 

Slope, droughtiness, and an erosion hazard are the 
main limitations of this soil for farming. Most areas 
have been cleared and farmed. A few are idle or 
wooded. A few are sources of sand and gravel. This 
soil is only moderately well suited to farming. Crops 
commonly grown are corn, field beans, soybeans, 
wheat, oats, and grass-legume hay. Limitations are 
moderate for many nonfarm uses. Capability unit 
IIJe-4 (4a); woodland suitability group 2s5; woody 
plant group 3. 

BoB—Boyer complex, 0 to 6 percent slopes. The 
nearly level and gently sloping soils in this complex 


are Boyer loamy sand and Boyer sandy loam. They are 
on outwash plains and gravelly terrace benches ad- 
jacent to major drainageways. Individual areas range 
from about 5 to more than 160 acres in size; most are 
10 to 40 acres in size. Most of the areas next to drain- 
ageways are long and narrow. Most areas on outwash 
plains are irregular in shape. 

Boyer loamy sand and Boyer sandy loam are in areas 
too small and intricately associated to be mapped sep- 
arately. The soil that has the profile described as rep- 
resentative of the Boyer series is in this unit. This 
complex is 35 percent Boyer loamy sand, 35 percent 
Boyer sandy loam, and about 30 percent minor soils. 

Included with this complex in mapping are small 


areas of Wasepi soils in drainageways, depressions, 


and in places where this unit borders wet soils. Also 
included are areas of soils where layers of silt loam are 
in the underlying material and a few small severely 
eroded areas. 

Droughtiness and the hazard of erosion are the main 
limitations for farming. The soils in this complex are 
moderately well suited to cultivated crops. Most areas 
are cleared and cultivated. Some are idle. Crops grown 
are corn, beans, oats, wheat, and grass-legume hay. A 
few areas are used as native pasture or remain in an 
oak-hickory forest. The soils of this complex have few 
problems for most of the nonfarm uses. A few areas 
serve as a source of sand and gravel. Capability unit 
IIIs—1 (4a); woodland suitability group 285; woody 
plant group 3. 

BoC—Boyer complex, 6 to 12 percent slopes. The 
sloping soils in this complex are Boyer loamy sand and 
Boyer sandy loam. They are on terraces, outwash 
plains, and the sides of major drainageways. Areas 
range from 3 to 40 or more acres in size. Most areas 
along drainageways are long and narrow, and most 
areas on outwash plains are irregular in shape. 

Boyer loamy sand and Boyer sandy loam are adja- 
cent in areas too small and intricately associated to be 
mapped separately. The soils in this unit have profiles 
similar to the one described as representative of the 
series, but the subsoil is thinner. This complex is about 
35 percent Boyer loamy sand, 25 percent Boyer sandy 
loam, and 40 percent minor soils. The Boyer loamy 
sand is generally on the upper part of the soil areas 
and the Boyer sandy loam on the lower part of slopes. 

Included with this complex in mapping are Wasepi 
soils in small, narrow drainageways and depressions 
and a few severely eroded areas at the crest of slopes. 
Wet spots and gravel pits that are less than 8 acres in 
size are identified by spot symbols on the soil map. 

Slope, droughtiness, and the hazard of erosion are 
the main limitations for farming. Cultivated crops are 
only moderately well suited. Most areas have been 
cleared and cultivated, but are now idle. A few areas 
are used for wheat, oats, and forage crops. Others are 
wooded with oak and hickory. Limitations are moder- 
ate to severe for many nonfarm uses. In places the soils 
of this complex are sources of sand and gravel. Capa- 
bility unit [[Ie—4 (4a) ; woodland suitability group 285; 
woody plant group 3. 

BoD—Boyer complex, 12 to 18 percent slopes. The 
moderately steep soils in this complex are Boyer loamy 
sand and Boyer sandy loam. This complex is on mo- 
raines, terraces, and the sides of major drainageways. 
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Individual areas range from 2 to about 20 acres in size. 
In the moraines they are on rounded or irregular 
shaped knolls and ridges. On sides of drainageways 
and terraces they are long and narrow. Slopes rarely 
exceed 200 feet in length. 

The soils of this complex are adjacent in areas too 
small and intricately associated to be mapped separ- 
ately. The soils in this mapping unit have profiles 
similar to the one ‘described as representative for the 
series except the surface layer is thinner. This complex 
is about 45 percent Boyer loamy sand, about 25 percent 
Boyer sandy loam, and about 80 percent minor-soils. 
Boyer loamy sand is on the upper part of slopes. Boyer 
sandy loam is on the sides and foot slopes and in the 
slight depressions. 

Included with this complex in mapping are small 
areas of Owosso and Marlette soils and small areas of 
Wasepi soils in small, narrow drainageways. Wet, 
seepy spots and gravel pits less than 3 acres in size are 
identified by spot symbols on the soil map. 

Droughtiness and the hazard of erosion are the ma- 
jor limitations for farming. Most areas are idle or 
wooded. A few are used as native pasture or are culti- 
vated. This complex is poorly suited to farming. Tillage 
and harvesting are hindered by moderately steep 
slopes, and cultivated crops are limited to small grain 
and grass-legume hay. Limitations are severe for most 
nonfarm uses. A few areas are used as a source of sand 
and gravel. Capability unit [Ve-3 (4a) ; woodland suit- 
ability group 285; woody plant group 38. 

Bok—Boyer complex, 18 to 25 percent slopes. The 
soils in this complex are Boyer loamy sand and Boyer 
sandy loam. They are on short, steep slopes that border 
drainageways and wet depressions, Individual areas 
range from 3 to about 20 acres in size. Slopes are 
generally 100 to 200 feet long. 

The soils of this complex are adjacent in areas too 
small and intricately associated to be mapped separ- 
ately. They have a profile similar to the one described 
as representative of the series, but the surface layer 
and subsoil are thinner. This complex is about 55 per- 
cent Boyer loamy sand, which is on the upper part of 
the side slopes; 25 percent Boyer sandy loam, which is 
at mid slope and on foot slopes; and 20 percent minor 
soils. Included in mapping are small areas of Owosso 
and Marlette soils on the upper side slopes and a few 
severely eroded areas that are steeper than is typical. 

Slope, droughtiness, and the hazard of erosion are 
the major limitations for farming. Most areas are idle 
or wooded. A few areas are used for pasture or for 
legume-grass hay. This complex is not suited to farm- 
ing because steep slopes restrict the use of tillage and 
harvesting equipment and the soils are very easily 
eroded if exposed to wind and water. Limitations are 
severe for nonfarm uses. Capability unit VIe—3 (4a) ; 
woodland suitability group 2s6; woody plant group 3. 


Capac Series 


The Capac series consists of nearly level to gently 
sloping, somewhat poorly drained soils on broad till 
plains and moraines. These soils formed in calcareous 
loamy glacial till, 

In a representative profile (fig. 6) the surface layer 
is dark brown loam 9 inches thick. The subsoil is 22 


Figure 6.—Representative profile of Capac loam. 


inches thick. It is yellowish brown, friable, mottled 
clay loam and pale brown loam in the upper 8 inches; 
yellowish brown, friable, mottled light clay loam in the 
next 8 inches; and yellowish brown, friable, mottled 
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light clay loam in the lower 11 inches. Below this, at a 
depth of 31 inches, is yellowish brown loam -that has 
mottles. 

Runoff is medium to slow. Permeability is moderate 
and moderately slow. Available water capacity is high. 

Capac soils are well suited to farming if they are 
adequately drained. They are severely limited for most 
nonfarm uses. 


Representative profile of Capac loam, 0 to 4 percent 
slopes, in a cultivated area 2,140 feet west and 400 feet 
north of the southeast corner of sec. 5, T. 7 N., R. 1 W. 


Ap—0 to 9 inches; dark brown (10YR 3/3) loam; cloddy 
separating to moderate fine and medium granular 
structure; friable; common very fine roots; 5 per- 
cent pebbles; medium acid; abrupt smooth boun- 


dary. 

B&A—9 to 12 inches; yellowish brown (10YR 5/6) light 
clay loam (B part) and pale brown (10YR 6/3) 
loam (A pel white (10YR 8/2) dry coatings on 
surface of peds and along root and worm channels; 
common fine distinct reddish brown (5YR 4/3) and 
few fine distinct grayish brown (10YR 5/2) mot- 
tles; weak medium prismatic structure parting to 
moderate fine angular blocky; friable; common 
very fine roots; continuous and grayish brown 
(10YR 5/2) clay films; peds have pale brown 
material on vertical faces between abutting peds; 
matrix is 30 percent material 2 to 10 millimeters 
thick and 5 percent material 10 to 30 millimeters 
thick; vertical extension of the pale brown mate- 
rial is through the horizon; black (N 2/0) iron- 
manganese aggregations; 5 percent pebbles; 
medium acid; clear wavy boundary. 

B21t—12 to 20 inches; yellowish brown (10YR 5/6) light 
clay loam; common fine distinct greenish gray 
(5GY 6/1) and common fine faint brown (7.5YR 
4/4) mottles; weak medium prismatic structure 
parting to moderate fine and medium angular 

locky; friable; common very fine roots on surfaces 

of peds; continuous dark grayish brown (10YR 
4/2) clay films and many, dark reddish brown 
(SYR 2/2) and dark brown (7.5YR 8/2) clay or- 
ganic films; black (N 2/0) iron-manganese aggre- 
gations; 5 percent pebbles; slightly acid; clear 
wavy boundary. : 

B22t—20 to 31 inches; yellowish brown (10YR 5/6) light 
clay loam; few fine prominent greenish gray (5GY 
6/1) and common fine distinct gray (10YR. 5/1), 
light gray (10YR 6/1), and brown (7.5YR 4/4 and 
5/2) mottles; moderate medium angular blocky 
structure; friable; few very fine roots; many 
continuous dark grayish brown (10YR 4/2) and 
brown (7.5YR 4/2) clay films; black (N 2/0) iron- 
manganese aggregations; 5 percent pebbles; neu- 
tral; clear wavy boundary. 

C1—31 to 43 inches; yellowish brown (10YR 5/4, 5/6) 
loam; common fine distinct grayish brown (10YR 
5/2) and brown (10YR 4/3) mottles; massive part- 
ing to weak medium and very thick platy struc- 
ture; friable; very few fine roots; 5 percent peb- 
bles; slight effervescence; moderately alkaline; 
clear irregular boundary. 

C2—43 to 60 inches; yellowish brown (10YR 5/4) loam; 
fine few distinct grayish brown (10YR 5/2) and 
yellowish brown (10YR 5/6, 5/8) mottles; massive 
parting to weak medium platy structure; friable; 
very few very fine roots; 5 percent pebbles; slight 
effervescence; moderately alkaline. 


The solum is dominantly 26 to 86 inches thick, but 
ranges from 26 to 40 inches. Pebble. content ranges from 
1 to 10 percent throughout the solum and the C horizon. 

The Ap horizon is dark brown (10YR 3/3), dark grayish 
brown (10YR 4/2), or very dark grayish brown (10YR 3/2), 
and has dry colors of light brownish gray (10YR 6/2). A 
dark gray (10YR 3/1) Al horizon 2 to 4 inches thick oc- 
curs in undisturbed areas. The A2 horizon, where present, 
is grayish brown (10YR 5/2), light brownish gray (10YR 


6/2), pale brown (10YR 6/3), or gray (10YR 5/1, 6/1) 
loam or sandy loam. 

The B part of the B&A horizon is yellowish brown (L0OYR 
5/6, 5/8, 5/4) light clay loam, loam, or light sandy clay 
loam. The Bt horizon is yellowish brown (10YR 5/4, 5/6, 
5/8) or dark yellowish brown (10YR 4/4). Mottles that have 
chroma of 2 or less are throughout. The Bt horizon is clay 
loam, sandy clay loam, or heavy loam. 

The C horizon is yellowish brown (10YR 5/4), brown 
(10YR 5/3), or grayish brown (10YR 5/2) loam or light 
clay loam. 

apac soils on most landscapes are near Marlette, Meta- 
mora, Blount, and Kibbie soils. They have a mottled subsoil, 
which Marlette soils lack, are finer textured in the upper 
part of the subsoil than Metamora soils, and have a coarser 
textured subsoil than Blount soils. Capac soils do not have 
the underlying stratified silt and fine sand characteristic 
of Kibbie soils. 


CaA—Capac loam, 0 to 4 percent slopes. This nearly 
level and gently sloping soil is on broad till plains of 
low relief and on moraines. On broad plains, individ- 
ual areas range from 20 to 160 acres or more in size. 
Slopes are typically complex and less than 150 feet 
long. On the moraines, the soil is on nearly level and 
gently sloping foot slopes. Individual areas on the more 
sloping uplands range from 3 to approximately 40 acres 
in size. They are irregular in shape. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas 
of Parkhill soils in drainageways and slight depres- 
sions and Capac soils that have slopes of 4 to 6 percent 
on small knolls and short side slopes along drainage- 
ways. Sand spots and wet spots that are less than 2 
acres in size are identified by spot symbols on the soil 
map. 

Wetness is the main limitation of this soil for farm- 
ing. Erosion is a hazard in the gently sloping areas. If 
drainage is adequate and erosion is controlled, this soil 
is well suited to corn, soybeans, field beans, and other 
crops. Most areas are farmed. Wooded areas are small 
and support poor stands of hardwoods. Many areas 
are pastured, Limitations are severe for many non- 
farm uses. Capability unit IIw-1(2.5b); woodland 
suitability group 204; woody plant group 2. 

ChB—Capac-Marlette loams, 1 to 6 percent slopes. 
The undulating soils in this complex are Capac loam 
and Marlette loam. These soils are adjacent in areas 
too small and intricately mixed to be mapped sepa- 
rately: Typically, individual areas range from about 
10 to 140 acres in size and are irregular in shape. The 
surface of this complex is uneven. There are many low, 
short irregular slopes and knolls intermixed with wet 
pockets and narrow drainageways. This complex is 
about 45 percent Capac loam in concave areas between 
low ridges and knolls and about 35 percent Marlette 
loam on the higher, slightly convex knolls, ridges, and 
smooth upper side slopes and at the heads of drainage- 
ways. Minor soils make up the remaining 20 percent. 

Included with this complex in mapping are small 
areas of Parkhill soils in the same position as the Capac 
soil. Small wet areas that are less than 8 acres in size 
are identified by spot symbols on the soil map. 

Wetness and the complexity of slopes are the main 
limitations of these soils, The intricate pattern.of vary- 
ing drainage conditions requires careful design and 
installation of drainage systems. The soils in this com- 
plex are well suited to farming if adequate drainage is 
provided. Corn, soybeans, wheat, and forage crops are 
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grown. Harvesting is occasionally delayed by uneven 
ripening of such crops as soybeans and wheat. Most 
areas are farmed. A few small areas are wooded with 
mixed hardwoods. Limitations are severe for most non- 
farm uses. Capac soil in capability unit IIw-2(2.5b), 
woodland suitability group 204, woody plant group 2; 
Marlette soil in capability unit IIw-2 (2.5a), woodland 
suitability group 201, woody plant group 3. 


Ceresco Series 


The Ceresco series consists of nearly level, some- 
what poorly drained soils on flood plains. These soils 
formed in sandy and loamy material deposited by 
streams during flooding. ; 

In a representative profile the surface layer is very 
dark gray sandy loam 10 inches thick. The subsoil is 16 
inches thick. The upper 9 inches is. dark brown, fri- 
able, mottled sandy loam, and the lower 7 inches is 
dark grayish brown, very friable, mottled loamy fine 
sand. The underlying material, at a depth of 26 inches, 
is grayish brown sandy loam. ; 

Runoff is very slow. Permeability in the underlying 
material is moderate and moderately rapid. Available 
water capacity is moderate. 

Ceresco soils are moderately well suited to row crops 
if they are drained and protected against flooding. 
These soils are severely limited for most nonfarm uses. 

Representative profile of Ceresco fine sandy loam, 
in an idle field 400 feet south and 300 feet east of the 
northwest corner of sec. 26, T. 7 N., R. 4 W. 


A1—0 to 10 inches; very dark gray (10YR 3/1) fine sandy 
loam; weak medium granular structure; friable; 
neutral; clear wavy boundary. ; 

B1—10 to 19 inches; dark brown (10YR 4/3) light sandy 
loam; common fine distinct gray (10YR 5/1) mot- 
tles; weak medium subangular blocky structure; 
friable; streaks and void fillings of very dark gray 
(10YR 3/1) organic matter; neutral; clear wavy 
boundary. 

B2g—19 to 26 inches; dark grayish brown (10YR 4/2) loamy 
fine sand; ‘common fine faint yellowish brown 
(10YR 5/4) mottles; weak medium subangular 
blocky structure; very friable; mildly alkaline; 
clear wavy boundary. 

Cg—26 to 60 inches; grayish brown (10YR 5/2) sandy 
loam; massive very friable; moderately alkaline. 


Reaction in the solum ranges from slightly acid to mildly 
alkaline. The material below the solum is calcareous in 

laces, 

y The Al horizon ranges from very dark gray (10YR 3/1) 
to very dark brown (10YR 2/2). In cultivated areas, the 
Ap horizon is very dark grayish brown (10YR 3/2), very 
dark gray (10YR 3/1), or very dark brown (10YR 2/2). 
The A horizon is fine sandy loam and sandy loam. If the 
Ap horizon or the Al horizon is loamy fine sand, it is more 
than 10 inches thick. 

The B1 horizon ranges from dark brown (10YR 4/8) or 
brown (10YR 5/8), to dark yellowish brown (10YR 4/4). 
The B2 horizon is dark grayish brown (10YR 4/2) or gray- 
ish brown (10YR 5/2). The B horizon is light sandy loam 
or loamy fine sand. It is primarily gray, grayish brown, or 
light brownish gray below a depth of 24 to 30 inches. 

The C horizon ranges from sandy loam and fine sandy 
loam to loamy fine sand that has thin layers of sand or 
loamy sand. 

Ceresco soils in most landscapes are near Cohoctah and 
Shoals soils. They are browner below the surface layer 
than Cohoctah soils and have a coarser textured subsoil 
than Shoals soils. 


Ce—Ceresco fine sandy loam. This nearly level soil 


is on flood plains, where it occupies the natural levees 
adjacent and parallel to flowing streams. Other areas 
occur as slightly elevated areas within the flood plain. 
Slopes are 0 to 2 percent. Included in mapping are a few 
small areas of Sloan soils. 

Wetness and flooding are the major limitations of 
this soil for farming. Adequate drainage is difficult 
to obtain because of the lack of outlets. A few areas 
have been cleared, drained, and are used for growing 
corn and forage crops. Other undrained areas are in 
pasture or remain wooded. Limitations are severe for 
most nonfarm uses. Capability unit IIIw-2 (L-2c); 
woodland suitability group 204; woody plant group 2. 


Cohoctah Series 


The Cohoctah series consists of nearly level, very 
poorly drained and poorly drained soils on flood plains. 
These soils formed in sandy and loamy material de- 
posited by streams during flooding. 

In a representative profile the surface layer is very 
dark gray loam 14 inches thick. The upper part of the 
underlying material is dark gray, friable, mottled fine 
sandy loam 11 inches thick. The next 4 inches is very 
dark grayish brown, very friable, mottled loamy sand, 
and the next 7 inches is very dark grayish brown, very 
friable, mottled sandy loam. The lower part, at a depth 
of 36 inches, is grayish brown, mottled sandy loam. 

Runoff is very slow to ponded. Permeability is mod- 
erately rapid. Available water capacity is high. 

Cohoctah soils are moderately well suited to row 
crops if they are drained and protected against flood- 
ing. These soils are severely limited for most nonfarm 
uses. 

Representative profile of Cohoctah loam in an area 
of grass and sedges 1,390 feet west of the southeast 
corner of sec, 33, T.5 N., R. 3 W. 


Al—0 to 14 inches; very dark gray (10YR 8/1) loam; 
weak fine granular structure; friable; neutral; 
gradual wavy boundary. 

Clg—i4 to 25 inches; dark gray (10YR 4/1) fine sandy 
loam; few fine prominent yellowish red (5YR 4/6) 
mottles; moderate medium subangular blocky struc- 
ture; friable; neutral; abrupt wavy boundary. 

C2g—25 to 29 inches; very dark grayish brown (10YR 3/2 
loamy sand; few fine prominent dark brown (7.5Y. 
4/4) mottles; weak coarse subangular blocky struc- 
ture; very friable; neutral; gradual wavy boundary. 

C38g—29 to 36 inches; very dark grayish brown (10YR 3/2) 
sandy loam; few fine prominent dark brown (7.5YR 
4/4) mottles; weak coarse subangular blocky struc- 
ture; very friable; mildly alkaline; abrupt wavy 
boundary. 

C4g—36 to 60 inches; grayish brown (10YR 5/2) sandy 
loam; common medium distinct strong brown 
7.5YR 5/6) mottles; massive; friable; thin (less 
than 2 inches thick) strata of sand below a depth 
of 42 inches; mildly alkaline. 


Reaction in the upper pat of the profile is slightly acid 
to mildly alkaline and below a depth of 80 inches is mildly 
alkaline to moderately alkaline. 

The Al horizon ranges from black (10YR 2/1) to dark 
gray (10YR 4/1) loam or sandy loam. Where present, the 

horizon is dominantly gray (10YR a) to very dark 
grayish brown (10YR 3/2) sandy loam or loam. 

In the C horizon hue is 10YR or _7.5YR, value is 3 through 
6, and chroma is 1 or 2. The C horizon is sandy loam, 
loamy sand, fine sandy loam, or loam. Thin layers of sand, 
loamy fine sand, silt, or silt loam are common. Distribution 
of organic matter throughout the upper 40 inches of the C 
horizon is uneven, and a buried A horizon is common. 
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Cohoctah soils in most landscapes are near Ceresco and 
Sloan soils. They have grayer color below the surface layer 
than Ceresco soils and‘ have a coarser textured subsoil than 
Sloan soils. 

Ch—Cohoctah loam. This soil is on low first bottom 
positions on flood plains along streams. Soil areas.are 
long and narrow and roughly parallel to the stream 
course. Slopes are 0 to 2 percent. Included in mapping 
are small areas of soils that have a thin, black, organic 
surface layer and thin layers of organic material. 

Frequency and duration of flooding, a high water 
table, and frost action are major limitations. This soil 
is wet and subject to flooding. Most areas are used for 
native pasture or are wooded with poor-quality trees. 
Only a limited acreage is used for row crops. Corn is 
grown year after year in these areas, Limitations are 
severe for most nonfarm uses. Capability unit IIIw-2 
(L-2c); woodland suitability group 2wl; woody 
plant group 2. 


Colwood Series 


The Colwood series consists of nearly level, very’ 


poorly drained and poorly drained soils on glacial lake 
plains and in drainageways. These soils formed in 
loamy material deposited by water. 

In a representative profile the surface layer is 8 
inches of very dark brown loam and 3 inches of very 
dark brown light silt loam. The upper 11 inches of the 
subsoil is gray, friable, mottled heavy silt loam. The 
lower 12 inches is light brownish gray, firm, mottled 
light silty clay loam. The underlying material, at a 
depth of 34 inches, is light brownish gray, calcareous 
stratified silt loam, silt, fine sand, and sandy loam. 

Runoff is very slow to ponded. Permeability is mod- 
erate, Available water capacity is very high. 

Colwood soils are well suited to farming if they are 
adequately drained. They are severely limited for most 
nonfarm uses. 

Representative profile of Colwood loam in a culti- 
vated area 1,300 feet north and 515 feet west of the 
southeast corner of sec. 12, T. 7 N., R. 3 W. 


Ap—0 to 8 inches; very dark brown (10YR 2/2) loam; 
moderate medium granular structure; friable; few 
fine roots; neutral; abrupt smooth boundary. 

A12—8 to 11 inches; very dark brown (10YR 2/2) light silt 
loam; moderate medium granular structure; friable; 
few roots; neutral; clear wavy boundary. 

B21lg—11 to 22 inches; gray (10YR 6/1) heavy silt loam; 
common fine distinct brownish yellow (10YR 6/6) 
mottles; moderate fine subangular blocky structure; 
friable; neutral; gradual wavy boundary. 

B22g—22 to 34 inches; light brownish gray (10YR 6/2) 
light silty clay loam; common fine distinct yellowish 
brown (LOYR 5/8) mottles; moderate medium sub- 
angular blocky structure; firm; neutral; clear wavy 
pounder: 

Cg—34 to 60 inches; light brownish gray (2.5Y 6/2) strati- 
fied silt loam, silt, fine sand, and sandy loam; many 
coarse distinct yellowish brown (10YR 5/6) mot- 
tles; massive; friable; strong effervescence; mod- 
erately alkaline. 


The solum is typically 30 to 40 inches thick, but ranges 
from 24 to 40 inches. Thin layers of gravelly coarse sand, 
sand, and fine sand are in the lower part of the B horizon 
and the C horizon in places. 

The A horizon is very dark brown (10YR 2/2), very dark 
preven brown (10YR 3/2), very dark gray (10YR 3/1), or 

jack (LOYR 2/1). Reaction is slightly acid to mildly 
alkaline. 


The B horizon is gray (10YR 6/1, 10YR 5/1, 5Y 5/1, 5Y 
6/1, 2.5Y 5/0, 6/0), light brownish gray (10YR 6/2, 2.5Y 
6/2), grayish brown (10YR 5/2, 2.5Y 5/2), or dark gray 
(1LOYR 4/1, 5Y 4/1, 2.5¥ 4/0). It is heavy silt loam, loam, 
or light silty clay loam and has thin layers of fine sand, 
loamy sand, and sandy loam in places. 

Color in the C horizon is similar to that in the B horizon. 
The C horizon is silt loam, silt, or fine sandy loam and has 
thin strata of fine sand, loamy sand, loam, clay loam, or 
silty clay loam. 

Colwona soils in most landscapes are near Kibbie, Gilford, 
and Parkhill soils. They have a gray subsoil, whereas Kibbie 
soils have a brown subsoil, and they are underlain by fine 
sand and silt, whereas Gilford soils are underlain by sand 
and gravel. These soils have a finer textured subsoil than 
Gilford soils. They formed in water-sorted material, whereas 
Parkhill soils formed in loamy glacial till. They are more 
stratified than Parkhill soils. 


Co—Colwood loam. This nearly level soil is on broad 
flats on glacial lake plains and in drainageways. Most 
areas are round or oblong in shape and range from 
2 to approximately 30 acres in size. Typically, they 
are less than 10 acres in size. Slopes are 0 to 2 percent. 
Included in mapping are a few small areas where the 
surface layer is black muck 6 to 12 inches thick. 

Wetness, especially early in the growing season, is 
the main limitation of this soil for farming. Installing 
drainage can be difficult, and it is best to install drain- 
age during dry periods. Ditchbanks and trench walls 
are subject to sluffing, and special material is needed 
to keep fine sand and silt from clogging tile lines. If 
adequately drained, this soil is well suited to farming. 
Corn, soybeans, and field beans are the major crops 
grown. Limitations are severe for most nonfarm uses. 
Capability unit JIIw-3(2.5c); woodland suitability 
group 3w1; woody plant group 4. 


Corunna Series 


The Corunna series consists of nearly level, poorly 
drained soils on till plains. These soils formed in 20 
to 40 inches of loamy material underlain by calcareous 
loamy glacial till. 

In a representative profile the surface layer is very 
dark gray sandy loam 10 inches thick. The subsoil is 
sandy loam 28 inches thick. The upper 12 inches is 
grayish brown, friable, mottled.sandy loam. The lower 
16 inches is grayish brown, friable, mottled heavy 
sandy loam. The underlying material, at a depth of 
38 inches, is calcareous, gray light clay loam. 

Runoff is very slow to ponded. Permeability is mod- 
erate in the upper part of the profile and moderately 
slow in the lower part. Available water capacity is 
moderate. 

If adequately drained, Corunna soils are well suited 
to farming. They are severely limited for most non- 
farm uses. 

Representative profile of Corunna sandy loam in a 
cultivated field 450 feet north and 2,520 feet west of 
the southeast corner of sec. 26, T. 8 N., R. 1 W. 


Ap—0 to 10 inches; very dark gray (10YR 3/1) sandy 
loam; moderate medium granular structure; fri- 
able; few roots; neutral; abrupt smooth boundary. 

B21lg—10 to 22 inches; grayish brown (10YR 5/1) sandy 
loam; common coarse faint gray (10YR 5/1) mot- 
tles; weak medium subangular blocky structure; 
friable; neutral; gradual wavy boundary... 

B22g—22 to 88 inches; grayish brown (10YR 5/2) heavy 
sandy loam; common medium faint yellowish brown 
(10YR 5/4) and few medium distinct brownish 
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yellow (10YR 6/6) mottles; moderate medium sub- 
angular blocky structure; friable; neutral; clear 


wavy boundary. . 
IICg—8 to 60 inches; gray (10YR 6/1) light clay loam; 


common coarse yellowish brown (10YR 5/6) mot- 
tles; weak coarse subangular blocky structure; 
friable; 3 percent pebbles; strong effervescence; 
moderately alkaline. 


The solum is dominantly 30 to 40 inches thick, but ranges 
from 26 to 40 inches. Below the A horizon, it is slightly 
acid, neutral, or mildly alkaline. 

The A horizon is very dark gray (10YR 3/1), black 
(10YR 2/1), or very dark grayish brown (10YR 3/2). 

The B2lg horizon is gray (LOYR 5/1) or grayish brown 
(10YR 5/2). It is sandy loam, fine sandy loam, or loam. 
The B22g¢ horizon and, where present, the B28g horizon are 
grayish brown (10YR 5/2) or gray (10YR 5/1) heavy 
sandy loam, sandy loam, or loamy fine sand. 

The IICg horizon is gray (10YR 6/1) or dark gray 
(10YR 4/1, 2.5Y 4/0) loam, silt loam, clay loam, or silty 
clay loam. : 

Comunia soils in most landscapes are near Parkhill and 
Sims soils. They have a coarser textured solum than Park- 
hill and Sims soils. 

Cr—Corunna sandy loam. This nearly level soil is on 
till plains. Individual areas range from 3 to 30 acres 
in size and are dominantly irregular in shape. Slopes 
are 0 to 2 percent. — ae : 

Included with this soil in mapping are small areas 
where thin layers of sand and gravel are above the 
loam to clay loam underlying material. Also included 
are a few small areas of Metamora soils at slightly 
higher elevations, small areas of Parkhill soils, and 
intermittent ponds and small swampy areas, both of 
which are identified by spot symbols on the soil map. 

Wetness is the main limitation of this soil for farm- 
ing. If adequately drained, this soil is well suited to 
farming. Most areas are farmed. Crops commonly 
grown are corn, beans, wheat, and some forage. Un- 
drained areas are used for native pasture or remain 
wooded with poor-quality lowland hardwoods. Limi- 
tations are severe for most nonfarm uses. Capability 
unit Ilw—4(3/2c); woodland suitability group 3w2; 
woody plant group -4. 


Edwards Series 


The Edwards series consists of nearly level, very 
poorly drained soils on broad, low, wet plains and ba- 
sins in small concave depressions in uplands; and in a 
few seepy spots on hillsides. These soils formed in or- 
ganic material underlain by mar] at a depth of 16 to 
50 inches. ; 

In a representative profile the surface layer is black 
muck 10 inches thick. The next layer is very dark 
brown, firm muck 14 inches thick. Below this is very 
dark grayish brown, friable sedimentary peat 2:inches 
thick. The upper part of the underlying material is 
light brownish gray, mottled marl 6 inches thick. The 
lower part, at a depth of 32 inches, is grayish brown, 
mottled marl. ne 

Runoff is very slow to ponded. Permeability is mod- 
erately slow to moderately rapid in the organic ma- 
teria] and varies in the marl. Available water capacity 
is very high. ae 

Edwards soils are moderately well suited to specialty 
crops if wetness and the hazards of frost and soil blow- 
ing can be overcome or controlled. These soils are 
severely limited for most nonfarm uses. 


Representative profile of Edwards muck in a culti- 
vated area 900 feet west and 1,490 feet north of the 
southeast corner of sec. 24, T. 6 N., R. 4 W. 


Oal—0 to 10 inches; black (10YR 2/1 broken face and 

; rubbed) sapric material; less than 5 percent fiber 
unrubbed and rubbed; weak medium granular struc- 
ture; friable; mildly alkaline; slight effervescence; 
abrupt smooth boundary. 

Oa2—10 to 24 inches; very dark brown (10YR 2/2 broken 
face and rubbed) sapric material; less than 5 per- 
cent fiber unrubbed and rubbed; moderate thick 
platy structure; firm; herbaceous and sedimentary 
material; slightly acid; abrupt wavy boundary. 

TILcol—24 to 26 inches; very dark grayish brown (10YR 
3/2) broken face, dark grayish brown (10YR 4/2) 
rubbed coprogenous earth; no fiber content; mas- 
sive; friable; loose shells of 10YR 7/1 imbedded 
in peat; strong effervescence; moderately alkaline; 
clear wavy boundary. 

T1ILea1—26 to 32 inches; light brownish gray (10YR 6/2) 
marl; many fine distinct light olive brown (2.5Y 
5/6) mottles; massive; friable; violent efferves- 
cence; moderately alkaline; clear smooth boundary. 

IlTLea2—82 to 60 inches; grayish brown (10YR 5/2) marl; 
many medium distinct light olive brown (2.5Y 5/6) 
mottles; massive; friable; violent effervescence; 
moderately alkaline. 


Organic material is dominantly between 18 and 36 inches 
thick, but ranges from 16 to 50 inches. It is dominantly 
herbaceous in origin. Thin layers of hemie material occur 
in some prodlce Reaction of the organic material ranges 
from slightly acid to calcareous. Snail shells throughout the 
organic material are not uncommon in places where the 
organic material. is less than 20 inches deep. 

Color in the Oal and Oa2 horizons is black (10YR 2/1, 
N 2/0) or very dark brown (10YR 2/2). The marl is light 
brownish gray (10YR 6/2), grayish brown (10YR 5/2), or 
light gray (10YR 7/1, 7/2). It contains a considerable 
amount of silt in places. 

Edwards soils are similar to Adrian, Houghton, and Palms 
soils. They are organic to a depth of less than 50 inches 
and are underlain by marl, whereas Houghton soils are or- 
ganic to a depth of more than 50 inches, Adrian soils have 
sandy material within a depth of 50 inches, and Palms 
soils have loamy material within a depth of 50 inches. 

Ed—Edwards muck. This nearly level soil is on broad, 
low wet plains; in basins; in small concave depressions 
in uplands; and in a few seepy spots on hillsides. In- 
dividual areas range from approximately 3 acres in 
size in seepy spots to 30 acres in size in basins and on 
plains. Most areas are irregular in shape. 

Included with this soil in mapping are areas of soils 
where the organic material is less than 16 inches deep 
over mar] and a few places where plowing has mixed 
the marl into the plow layer. Also included are small 
areas where the underlying mar! is only 6 to 12 inches 
deep and is underlain by loamy or sandy material, and 
other inclusions where the layer or sedimentary peat, 
which is just above the marl, is thicker. 

Wetness, frost hazard, soil blowing, poor stability of 
the organic material, and marl are the main limita- 
tions. Some areas have been cleared, drained, and 
farmed. Others are idle or in pasture. If well managed, 
this soil is moderately well suited to such specialty 
crops as vegetables and grass sod. Small upland de- 
pressions are used for corn and soybeans. Some areas 
are wooded with slow growing, poor-quality lowland 
hardwoods and conifers, A few areas have been mined 
for liming material. Limitations are severe for non- 
farm uses. Capability unit IVw-2(M/mc); woodland 
suitability group 4w2; woody plant group 1. 
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Gilford Series 


The Gilford series consists ‘of nearly level, very 
poorly drained soils on wet, sandy and loamy outwash 
plains, lake plains, and old glacial drainageways. 

In a representative profile the surface layer is black 
sandy loam 10.inches thick. The subsoil is 18 inches 
thick. The upper 14 inches is gray, friable, mottled 
sandy loam. The lower 4 inches is very friable, mot- 
tled sandy loam. The upper 6 inches of the underlying 
material is light brownish gray mottled sand. Below 
this is calcareous, gray, stratified sand and gravel. 

Runoff is very slow to ponded. Permeability is mod- 
erately rapid. Available water capacity is low. 

If well managed and drained, Gilford soils are suited 
to such crops as corn, beans, small grain, and forage. 
These soils are severely limited for most nonfarm uses. 

Representative profile of Gilford sandy loam in a 
cultivated area 1,840 feet south and 450 feet west of 
the northeast corner of sec. 32, T. 7 N., R. 3 W. 


Ap-—0 to 10 inches; black (10YR 2/1) sandy loam; weak 
medium granular structure; very friable; 5 per- 
cent pebbles; neutral; abrupt smooth boundary. 

B21g—10 to 24 inches; gray (10YR 5/1) sandy loam; com- 
mon medium distinct yellowish brown (10YR 5/6) 
mottles; moderate medium subangular blocky struc- 
ture; friable; tongues and streaks of black (10YR 
2/1) extend along root channels and cracks; 5 
percent pebbles; neutral; gradual wavy boundary. 

B22g—24 to 28 inches; gray (10YR 6/1) sandy loam; com- 
mon medium distinct yellowish brown (10YR 5/6) 
and few medium faint dark gray (10YR 4/1) mot- 
tles; moderate medium subangular blocky struc- 


ture; very friable; 5 percent pebbles; neutral; 
clear wavy boundary. 
IIC1lg—28 to 34 inches; light brownish gray (10YR 6/2) 


sand; few coarse distinct strong brown (7.5YR 
5/6) mottles; single grained; loose; neutral; clear 
wavy boundary. 

IIC2g—34 to 60 inches; gray (10YR 5/1) stratified sand 
and gravel; single grained; loose; 50 percent peb- 
bles; moderately alkaline; strong effervescence. 


The solum is dominantly 24 to 36 inches thick, but ranges 
from 26 to 44 inches. Pebble content ranges from 1 to 6 
percent. Below the surface layer, the solum ranges from 
medium acid to neutral. ; 

A black (10YR 2/1) or very dark gray (10YR 3/1) Al 
horizon occurs in undisturbed areas. An A12 horizon is 
poeent in places. The A horizon is commonly sandy loam, 
ut in places it is loam, fine sandy loam, and loamy sand. 

In the Bg horizon chroma is 2 or less, value is 4, 5, and 
6, and hue is 10YR or 2.5Y. This horizon contains some 
thin layers of loamy sand and not more than 10 inches of 
material as heavy as sandy clay loam or light clay loam. 

The IIC horizon ranges from coarse sand and gravel to 
sand. Thin layers of sandy loam, silt, and silt loam occur 
in some profiles. 

Gilford soils in most landscapes are near Granby, Col- 
wood, Sebewa, and Wasepi soils. They have a finer 'tex- 
tured subsoil than Granby soils and a coarser textured 
subsoil than Colwood soils. They are underlain by sand and 
gravel, whereas Colwood soils are underlain by fine sand 
and silt. These soils have a coarser textured solum than 
Sebewa soils. They have a gray subsoil, whereas Wasepi 
soils have a yellowish brown subsoil. 


Gf—Gilford sandy loam. This nearly level soi] is on 
low, wet outwash plains, lake plains, and old glacial 
drainageways. Individual areas range from 20 to 80 
acres in size. This soil also occurs, to a limited extent, 
in wet upland pockets and along small streams. In 
these places individual areas range from 2 to 15 acres 
in size. They are long and narrow. Slopes are 0 to 2 
percent. 


Included with this soil in mapping are areas of soils 
that have a surface layer of thin black muck and a 
subsoil of loamy sand. Also included are a few small 
areas of Sebewa soils that occur in no regular pattern 
and small slightly higher spots of Wasepi soils. 

Wetness is the main limitation of this soil for farm- 
ing. Many areas are drained and farmed. Other un- 
drained areas are in native pasture or are wooded with 
poor-quality lowland hardwoods. A few areas are used 
as a source of gravel. If adequately drained and well 
managed, this soil is suited to corn, beans, small grains, 
and forage crops. A few areas are used for such spe- 
cial crops as cucumbers, melons, tomatoes, and other 
vegetables. Limitations are severe for most nonfarm 
uses. Capability unit I1Iw-1(4c) ; woodland suitabil- 
ity group 3w1; woody plant group 4. 


Granby Series 


The Granby series. consists of nearly level, very 
poorly drained and poorly drained soils on wet sandy 
plains, in morainic depressions, and in drainageways. 

In a representative profile the surface layer is black 
and very dark grayish brown loamy sand 14 inches 
thick. The subsoil is 12 inches thick. The upper 8 inches 
is light brownish gray, single grained, mottled sand. 
The lower 4 inches is grayish brown, very friable, mot- 
tled loamy sand. The underlying material, at a depth 
of 26 inches, is light brownish gray, mottled sand. 

Runoff is very slow to ponded. Permeability is rapid. 
Available water capacity is low. 

If adequately drained and well managed, Granby 
soils are moderately well suited to farming. These 
soils are severely limited for most nonfarm uses. 

Representative profile of Granby loamy sand in a 
cultivated area 1,000 feet east and 1,490 feet north of 
the southwest corner of sec. 29, T.5 N., R. 1 W. 


Ap—0 to 12 inches; black (10YR 2/1) loamy sand; weak 
fine granular structure; very friable; neutral; 
abrupt smooth boundary. 

A12—12 to 14 inches; very dark grayish brown (2.5Y 8/2) 
loamy sand; weak fine subangular blocky structure; 
friable; grading to loose; neutral; abrupt wavy 
boundary. 

Blg—14 to 22 inches; light brownish gray (10YR 6/2) sand; 
common coarse distinct yellow (10YR 7/6) mottles; 
single grained; neutral; abrupt wavy boundary. 

B2g—22 to 26 inches; grayish brown (10YR 5/2) loamy 
sand; common, medium distinct yellowish brown 
(10YR 5/6) and common coarse distinct light olive 
gray (5Y 6/2) mottlés; weak coarse subangular 
blocky structure; very friable; neutral; clear wavy 
boundary. 

Cg—26 to 60 inches; light brownish gray (2.5Y 6/2) sand; 
common coarse faint light yellowish brown (2.5 
6/4) and few medium faint light olive brown (2.5Y 
5/6) mottles; single grained; loose; 3 percent peb- 
bles; moderately alkaline. 


Reaction in the upper 26 inches of the profile ranges 
from ey acid to neutral. Color of the Ap horizon 
ranges from black (10YR 2/1), very dark gray (10YR 3/1), 
and very dark brown (10YR 2/2) to very dark grayish 
brown (10YR 3/2). The Ap horizon is typically loamy sand 
or sand. Color in the A12 horizon is very dark grayish 
brown (2.5Y 3/2, 10YR 3/2), very dark gray (10YR 3/1), 
or very dark brown (10YR 2/2). The A12 horizon is typi- 
cally loamy sand or sand. The Al horizon ranges from 11 
to 14 inches in thickness. A gray (10YR 6/1) or light 
brownish gray (10YR 6/2) A2g horizon is below the Al 
horizon in places. 

In the B horizon hue is 10YR and 2.5Y, value is 4, 5, 
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and 6, and chroma is 1 and 2. Thin lenses of sandy loam 
% to % inch thick are in the lower part of the B horizon 
in places. 

In the C horizon hue is 2.5Y and 10YR, value is 5 and 6, 
and chroma is 1 and 2. The C horizon is sand, but thin dis- 
continuous layers of very fine sand, silt and loam occur 
below a depth of 30 inches in places. Granby soils in most 
landscapes are near Gilford soils. They have a coarser tex- 
tured subsoil than Gilford soils. 

Gr—Granby loamy sand. This nearly level soil is on 
plains, in depressions and drainageways, and at nar- 
row outer margins and slightly elevated areas within 
larger areas of organic soils. Individual areas range 
from 2 to 40 acres in size. The areas of soils on the 
plains range from 20 to 40 acres in size and are irregu- 
lar in shape. Those areas at the outer margin of muck 
areas are 2 to 10 acres in size. They are long and nar- 
row. Slopes are 0 to 2 percent. 

Included with this soil in mapping are small areas 
of soils where the surface layer is thinner because of 
soil blowing. Also included are a few small areas of 
Adrian muck. ; 

Wetness and soil blowing are the main limitations. 
This soil has a fluctuating high water table that is at 
or near the surface during wet periods and drops be- 
low a depth of 3 feet during dry periods. When it is 
dry and exposed, this sandy soil is easily blown by 
wind. 

If drained and well managed, this soil is moderately 
suited to farming. Some areas have been cleared, 
drained, and farmed. Others are used for specialty 
crops, but require irrigation as well as drainage. 
Others are idle or used for pasture. A few areas are 
wooded with poor-quality, slow growing lowland hard- 
woods. Limitations are severe for most nonfarm uses. 
Capability unit IIIw—1(5c); woodland suitability 
group 5wl1; woody plant group 4. 


Houghton Series 


The Houghton series consists of nearly level, very 
poorly drained soils on low, wet plains and in basins 
and small concave depressions of the uplands. These 
soils formed in deep organic material. They are muck 
to a depth of 60 inches or more. 

In a representative profile the surface layer is black, 
is well decomposed, and is 9 inches thick. The next 
4 inches is black, the next 11 inches dark reddish 
brown, the next 8 inches black, and the lower 34 
inches dark reddish brown. 

Runoff is very slow to ponded. Permeability is mod- 
erately slow to moderately rapid. Available water ca- 
pacity is very high. 

Houghton soils are well suited to specialty crops if 
wetness and the hazards of frost and soil blowing can 
be overcome. These soils are severely limited for most 
nonfarm uses. 

Representative profile of Houghton muck, 900 feet 
west of the southeast corner of sec. 11, T.5 N., R. 1 W. 

Oa1—0 to 9 inches; black (7.5YR 2/0 broken face and 
rubbed) sapric material; about 5 percent fiber, a 
trace rubbed; weak coarse subangular blocky struc- 
ture; neutral; abrupt smooth boundary. 

Oa2—9 to 13 inches; black (7.5YR 2/0 broken face), very 
dark brown (7.5YR 2/2 rubbed) sapric material; 
about 5 percent fiber, a trace rubbed; weak medium 

ranular structure; neutral; abrupt smooth boun- 
lary. 


Oa3—13 to 24 inches; dark reddish brown (5YR 3/2, broken 
face), dark reddish brown (5YR 2/2 rubbed) sapric 
material; about 15 percent fiber, less than 5 per- 
cent rubbed; massive breaking to thick platy frag- 
ments; neutral; abrupt smooth boundary. 

Oa4—24 to 32 inches; black (5YR 2/1 broken face and 
rubbed) sapric material; about 10 percent fiber, a 
trace rubbed; massive; a few woody fragments; 
neutral; clear wavy boundary. 

Oa5—32 to 48 inches; dark reddish brown (5YR 2/2 broken 
face), black (5YR 2/1 rubbed) sapric material; 
about 20 percent fiber, less than 10 percent rubbed; 
massive, breaking to thick platy fragments: neu- 
tral; abrupt smooth boundary. 

Oa6—48 to 60 inches; dark reddish brown (5YR 2/2 broken 
face and rubbed) sapric material; about ‘10 percent 
fiber, less than 10 percent rubbed; massive, slightly 
sticky; about 15 percent mineral soil; neutral. 

Organic material ranges from 51 inches to 20 feet or 
more in thickness and is primarily herbaceous. Some soils 
contain varying amounts of woody material below the Oal 
layer. The control section is dominated by sapric material, 
but in places hemic layers less than 10 inches thick occur 
below the Oal layer. Reaction ranges from medium acid 
to mildly alkaline. ; 

Individual layers in sequence downward through the Oa6 
layer are black (LOYR 2/0, 7.5YR 2/0, 5YR 2/1), dark red- 
dish brown (5YR 8/2, 5YR 2/2), or dark brown (7.5YR 
3/2). Colors become darker after the soil material is exposed 
to the air. 

Houghton soils are similar to Adrian, Edwards, and 
Palms soils. They are organic to a depth of more than 50 
inches, whereas Adrian soils are underlain by sandy ma- 
terial within a depth of 50 inches, Edwards soil by -marl, 
and Palms soils by loamy material. 

Ho—Houghton muck. This nearly level soil is on 
broad, low plains and in basins and small concave 
depressions of the uplands. Individual areas range 
from less than 10 acres in size in the upland depres- 
sions to several hundred acres in size on the low plains 
and in the basins, They are irregular in shape. Slopes 
are 0 to 2 percent. 

Included with this soil in mapping are areas of soils 
that have more woody material in the upper part, 
areas of soils that are more acid, and a few small 
areas of water. Also included are small areas of Adrian 
and Palms soils and Edwards muck. Adrian and Palms 
soils are commonly at the outer margin of Houghton 
soil areas. The spots of Edwards muck occur in no 
regular pattern. 

The wetness, the hazards of frost and soil blowing, 
and the poor stability of the organic material are ma- 
jor limitations. Many areas have been cleared, drained, 
and farmed. Others are idle or pastured, 

If well managed, this soil is well suited to vegetable 
crops and other special crops, such as mint and grass 
sod. Small areas are used mainly for corn and soy- 
beans. Some areas are wooded with poor-quality, slow- 
growing lowland hardwoods. Limitations are severe 
for most nonfarm uses. Capability unit Il[I1w-3 (Me) ; 
woodland suitability group 4w2; woody plant group 1. 


Kibbie Series 


The Kibbie series consists of nearly level and gently 
sloping, somewhat poorly drained soils along old gla- 
cial drainage channels and on lake plains. These soils 
formed in sandy and loamy material. 

In a representative profile the surface layer is very 
dark grayish brown loam 4 inches thick. The subsur- 
face layer is pale brown loam 6 inches thick, The upper 
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9 inches of the subsoil is yellowish brown, friable, mot- 
tled light silty clay loam. The lower 12 inches is brown, 
friable, mottled heavy silt loam. The underlying ma- 
terial, at a depth of 31 inches, is calcareous brown 
silt loam. 

Runoff is slow. Permeability is moderate. Available 
water capacity is very high. 

If adequately drained, Kibbie soils are well suited 
to farming. These soils are severely limited for most 
nonfarm uses. 

Representative profile of Kibbie loam, 0 to 3 percent 
slopes, in a wooded area 1,200 feet south and 900 feet 
west of the northeast corner of sec, 29, T. 7 N., R. 3 W. 


Al—0 to 4 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; moderate 
fine granular structure; friable; neutral; abrupt 
irregular boundary. 

A2—4 to 10 inches; pale brown (10YR 6/3) loam; common 
medium distinct yellowish brown (10YR 5/6) mot- 
tles; moderate medium granular structure; friable; 
medium acid; clear wavy boundary. 

B21t—10 to 19 inches; yellowish brown (10YR 5/4) light 
silty clay loam; common medium faint yellowish 
brown (10YR 5/8) and few fine faint grayish 
brown (10YR 5/2) mottles; weak medium sub- 
angular blocky structure; friable; thin discontinu- 
ous clay films on surfaces of some peds; medium 
acid; gradual wavy boundary. 

B22t—19 to 31 inches; brown (10YR 5/3) heavy silt loam; 
common fine faint grayish brown (10YR 5/2) and 
few medium faint yellowish brown (10YR 5/8) mot- 
tles; weak medium subangular blocky structure; 
friable; very few thin discontinuous clay films on 
surfaces of some peds; neutral; clear wavy boun- 


dary. 

C—31 to 60 inches; brown (10YR 5/8) silt loam; common 
medium distinct olive yellow (2.5Y 6/6) and com- 
mon medium faint grayish brown (10YR 5/2) mot- 
tles; weak coarse subangular blocky structure; 
friable; horizon contains thin (% to 3 inches thick) 
discontinuous strata of silt and very fine sand; 
strong effervescence; moderately alkaline. 


The solum is dominantly 24 to 32 inches thick, but ranges 
from 24 to 40 inches. The Al horizon is very dark grayish 
brown (10YR 3/2) or black (10YR 2/1) loam or fine sandy 
loam. In cultivated areas The Ap horizon is very. dark 
grayish brown (10YR 3/2), very dark brown (10YR 2/2), 
or very dark gray (10YR 3/1) loam or fine sandy loam. 
rhe A2 horizon is pale brown (10YR 6/8) or brown (10YR 

The B2 horizon is yellowish brown (10YR 5/4), brown 
(10YR 5/3), or dark yellowish brown (10YR 4/4). It is 
light silty clay loam, loam, or silt loam that has thin strata 
of fine sand, loamy sand, and sandy loam. 

The C horizon is silt loam or silt that has thin strata of 
sand, loamy sand, silty clay loam, or silty clay. It has 
ne or violent effervescence. 

Kibbie soils in most landscapes are near Sisson, Colwood, 
and Capac soils. They have grayish brown mottles in the 
upper part of the subsoil, which Sisson soils lack. They 
have a brown subsoil, whereas Colwood soils have a gray 
subsoil. An underlying layer of stratified silt and fine sand 
distinguishes Kibbie soils from Capac soils. 


KbA—Kibbie loam, 0 to 3 percent slopes. This nearly 
level and gently sloping soil is on foot slopes and at 
the heads of drainageways near old glacial drainage 
channels. It also occurs as minor areas in no regular 
pattern on the lake plain. Individual areas range from 
5 to about 15 acres in size. They are irregular in shape. 

Included with this soil in mapping are areas of soils 
that have a coarser textured subsoil. Also included are 
Colwood soils in small narrow drainageways. 

Wetness is the main limitation of this soil for farm- 


ing. This soil is well suited to this use if adequately 
drained. Most areas are now farmed, and such crops 
as corn, field beans, soybeans, wheat, oats, and forage 
are grown. A few small areas are wooded with second- 
growth mixed hardwoods. Limitations are severe for 
most nonfarm uses. Capability unit IIlw-3(2.5b-s) ; 
woodland suitability group 204; woody plant group 2. 


Lapeer Series 


The Lapeer series consists of gently sloping, well 
drained soils on till plains and moraines. These soils 
formed in loamy glacial material. 

In a representative profile the surface layer is dark 
grayish brown sandy loam 7 inches thick. The upper 
5 inches of the subsoil is yellowish brown, friable sandy 
loam. The middle 13 inches is yellowish brown, friable 
sandy loam 138 inches thick. The lower 9 inches of the 
ee is dark yellowish brown, firm, heavy sandy 
oam, 

Runoff is slow to medium. Permeability is moderate. 
Available water capacity is moderate. 

Lapeer soils are well suited to farming. They are 
slightly limited for many nonfarm uses. 

Representative profile of Lapeer sandy loam, 2 to 6 
percent slopes, in a cultivated area approximately 
2,140 feet west and 1,300 feet south of the northeast 
corner of sec. 25, T.5 N., R. 1 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) sandy 
loam; weak medium granular structure; friable; 
many fine roots; 3 percent pebbles; medium acid; 
abrupt wavy boundary. 

B1—7 to 12 inches; yellowish brown (10YR 5/6) sandy 
loam; weak medium platy structure; friable; 3 per- 
cent pebbles; medium acid; clear wavy boundary. 

B21t—12 to 25 inches; yellowish brown (10YR 5/6) sandy 
loam; weak medium subangular blocky structure; 
friable; few thin discontinuous clay films of dark 
brown (10YR 4/38) on surfaces of peds; 3 percent 
pebbles; medium acid; gradual wavy boundary. 

B22t—25 to 34 inches; dark yellowish brown (10YR 4/4) 
heavy sandy loam; moderate medium subangular 
blocky structure; firm thin discontinuous clay films 
of dark brown on surfaces of peds; 5 een peb- 
bles; slightly acid; clear wavy boundary. 

C—34 to 60 inches; brown (10YR 5/3) sandy loam; weak 
coarse subangular blocky structure; friable; 12 
sercent pebbles; slight effervescence; mildly alka- 
ine, 

The solum ranges from 24 to 36 inches thick, and coin- 
cides with the depth to carbonates. Pebble content ranges 
from 1 to 10 percent in the solum and from 5 to 15 percent 
in the C horizon. 

The Ap horizon is dark grayish brown (10YR 4/2) or 
dark brown (10YR 4/3) sandy loam or loam. Where present, 
the A2 horizon is brown (10YR 5/3) or pale brown (10YR 
6/3) sandy loam or loamy sand. 

The Bl horizon is not present in all profiles. The B1 
horizon is yellowish brown (10YR 5/4, 5/6) or dark yellow- 
ish brown (10YR 4/4) heavy sandy loam, light sandy clay 
loam, or light loam. The Bt horizon averages less than 18 
percent clay. : 

The C horizon is brown (10YR 5/3) or light yellowish 
brown (10YR 6/4) sandy loam that has pockets of loamy 
sand or sand. Reaction ranges from mildly alkaline to mod- 
erately alkaline. . 

Lapeer soils in most landscapes are near Boyer, Oshtemo, 
Marlette, and Sisson soils. These soils: have a finer textured 
substratum than Boyer soils and a coarser textured subsoil 
than Marlette soils. They have a thinner solum and lack 
the underlying sand and gravel that are characteristic of 
Oshtemo soils. They have a coarser textured subsoil and 
underlying material than Sisson soils. 
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LaB—Lapeer sandy loam, 2 to 6 percent slopes. This 
gently sloping soil is on till plains. Slopes are domi- 
nantly 2 or 5 percent and are less than 250 feet in 
length. Individual areas range from 3 to approximately 
20 acres in size. They are irregular in shape. ; 

Included with this soil in mapping are areas of soils 
that have a finer textured subsoil and small eroded 
areas that have a surface layer of yellowish brown 
sandy loam. ; 

Insufficient moisture for plant growth during pro- 
longed dry periods and an erosion hazard are the ma- 
jor limitations. Most areas are farmed, and this soil 
is well suited to such crops as corn, beans, wheat, 
oats, and forage. A few small areas are wooded with 
mixed hardwoods. Limitations are few for many non- 
farm uses. Capability unit Ile-3 (8a) ; woodland suit- 
ability group 202; woody plant group 3. 


Marlette Series 


The Marlette series consists of gently sloping to 
steep, well drained and moderately well drained soils 
on broad till plains and on moraines. These soils 
formed in calcareous loamy glacia! till. 

In a representative profile the surface layer is very 
dark grayish brown loam 5 inches thick. The subsur- 
face layer is pale brown loam 9 inches thick. The upper 
6 inches of the subsoil is a mixture of yellowish brown, 
firm, light clay loam and pale brown friable loam. The 
next 8 inches is brown, firm clay loam. The lower 10 
inches of the subsoil is brown, very firm clay loam. 
The underlying material, at a depth of 38 inches, is 
calcareous pale brown light clay loam. 

Runoff is moderate to rapid. Permeability is moder- 
ate and moderately slow. Available water capacity is 
high. 

Marlette soils are well suited to farming. Restricted 
permeability in the subsoil moderately limits these 
soils for many nonfarm uses. 

Representative profile of Marlette loam, 2 to 6 per- 
cent slopes, in a wooded area, 2,440 feet north and 
260 feet east of the southwest corner of sec. 10, T. 
8N., R. 3 W. 


A1—0 to 5 inches; very dark grayish brown (10YR 3/2) 
loam; weak fine granular structure; friable; many 
fine roots; 3 percent pebbles; medium acid; abrupt 
irregular boundary. 

A21—5 to 9 inches; pale brown (10YR 6/3) loam; weak 
medium platy structure; friable; streaks (worm 
casts) of very dark grayish brown (10YR 3/2); 3 
percent pebbles; medium acid; gradual wavy boun- 


dary. 

A22—9 to 14 inches; pale brown (10YR 6/3) loam; mod- 
erate medium platy structure; friable; consistence 
grading to slightly brittle; 3 percent pebbles; me- 
dium acid; clear irregular boundary. 

B&A—14 to 20 inches; yellowish brown (10YR 5/4) light 
clay loam (B part) and pale brown (10YR 6/3) 
loam (A part) as coatings on surfaces of peds; 
moderate medium subangular blocky structure; firm 
(B part) ; friable (A part); A material constitutes 
more than 15 percent of horizon; 5 percent peb- 
bles; medium acid; clear irregular boundary. 

B21t—20 to 28 inches; brown (10YR 5/3) clay loam; mod- 
erate medium subangular blocky structure; firm; 
thin discontinuous traces of bleaching on surfaces 
of peds; 5 percent pebbles; medium acid; clear 
wavy botndary. 

B22t—28 to'388 inches; brown (10YR 5/3) clay loam; strong 
medium subangular blocky structure; very firm; 


clay flows and continuous clay films of dark brown 
(10YR 4/3) ; 5 percent pebbles; slightly acid; clear 
wavy boundary. 

C—38 to 60 inches; pale brown (10YR 6/38) light clay loam; 
few fine faint gray (10YR 6/1) lime streaks; weak 
medium subangular blocky structure; firm; strong 
effervescence; moderately alkaline. 


The solum is dominantly 30 to 40 inches thick, but ranges 
from 24 to 44 inches. It coincides with depth to effervescent 
material. Pebble content throughout the solum and the C 
horizon ranges from 1 to 10 percent. Reaction below the 
Ap horizon ranges from medium acid to neutral. 

The Al horizon is very dark grayish brown (10YR 8/2) 
or very dark gray (10YR 3/1) loam or sandy loam. In cul- 
tivated areas, the Ap horizon is dark grayish brown (10¥R 
4/2), very dark grayish brown (10YR 8/2), or yellowish 
brown (10YR 5/4) loam or sandy loam. Where present, the 
A2 horizon is pale brown (10YR.6/3) or brown (10YR 
5/3) loam or sandy loam. The B&A horizon represents an 
intermixing of the A2 and Bt horizons. It has colors and 
textures of both horizons. 

The B2t horizon is brown (10YR 5/38), yellowish brown 
(10YR 5/4, 5/6), dark yellowish brown (10YR 4/4), or 
dark brown (10YR 4/8) clay loam, silty clay loam, or 
heavy loam. 

The C horizon is pale brown (10YR 6/3), brown (10YR 
5/8), or yellowish brown (10YR 5/4) loam or light clay 
loam glacial till. 

Marlette soils in most landscapes are near Capac, Owosso, 
Lapeer, and Morley soils. They do not have the mottled sub- 
soil characteristic of Capac soils. They have a finer textured 
upper part of the subsoil than Owosso and Lapeer soils. 
They are coarser textured in the subsoil and underlying ma- 
terial than Morley soils. 


MaB—Marlette loam, 2 to 6 percent slopes. This 
gently sloping soil is on broad till plains and moraines. 
Individual areas range from 3 to more than 100 acres 
in size, but most areas are from 15 to approximately 
50 acres in size. This soil has the profile described as 
representative of the series. 

Included with this soil in mapping are areas of soils 
that lack the intermingling of pale brown and yellow- 
ish brown colors in the upper part of the subsoil and 
many small areas of soils on ridges and knolls that are 
eroded and have a surface layer of light clay loam. 
Also included are areas of soils, especially along ma- 
jor drainageways, that have a subsoil of gravelly 
clay loam. Included in local closed depressions are 
Parkhill and Washtenaw soils. Inclusions of small wet 
areas and sandy areas less than 3 acres in size are 
identified by spot symbols on the soil map. 

Erosion is the main hazard. This soil is well suited 
to farming, and most areas are in such crops as corn, 
field beans, soybeans, wheat, oats, and forage. Some 
areas are wooded with mixed hardwoods. Limitations 
are moderate for some nonfarm uses. Capability unit 
IIe-2 (2.5a) ; woodland suitability group 201; woody 
plant group 3. 

MaC—Marlette loam, 6 to 12 percent slopes. This 
sloping soil is on moraines and short sloping hillsides 
of broad till plains. Individual areas range from 3 to 
25 acres in size. Slopes are dominantly less than 200 
feet long. This soil has a profile similar to the one 
described as representative of the series, but the sur- 
face layer, subsurface layer, and subsoil are thinner. 

Included with this soil in mapping are small eroded 
areas at the crest of slopes and on knolls where the 
surface layer is yellowish brown loam or clay loam. 
Also included on the sloping sides of major drainage- 
ways are soils where the subsoil is gravelly clay loam. 
Also included are small areas of Owosso and Morley 
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soils and small areas of Parkhill and Washtenaw soils 
in wet depressions. 

Erosion is the main hazard. Most areas are cleared 
and farmed. Corn, field beans, soybeans, wheat, oats, 
and forage crops are grown. If well managed, this soil 
is well suited to farming. Some areas are wooded with 
mixed hardwoods. Limitations are moderate for most 
nonfarm uses. Capability unit IIIe-2 (2.5a) ; woodland 
suitability group 201; woody plant group 3. 

MaD—Marlette loam, 12 to 18 percent slopes. This 
moderately steep soil is on narrow ridges and on short 
side slopes leading to drainageways, swales, and closed 
depressions. Slopes are dominantly 100 to 200 feet in 
length, and they are complex, Individual areas average 
5 to 15 acres in size. This soil has a profile similar to 
the one described as representative of the series, but 
the surface layer, subsurface layer, and subsoil are 
thinner. 

Included with this soi] in mapping are small eroded 
areas at the crest of slopes and on knolls where the 
surface layer is yellowish brown loam or clay loam. 
Also included are Parkhill and Washtenaw soils in 
small depressions. 

Limitations are severe for most uses because of slope 
and the erosion hazard. Most areas have been cleared 
and farmed. Small grains and forage are the main 
crops, but row crops are also grown. Some farm areas 
are in grass, weeds, and brush and are now idle. A 
few areas are wooded with mixed hardwoods. Limita- 
tions are severe for most nonfarm uses, Capability unit 
IVe-1 (2.5a) ; woodland suitability group 201; woody 
plant group 3. 

MaE-—Marlette loam, 18 to 25 percent slopes. This 


steep soil is on short side slopes leading to deeply cut - 


drainageways, swales, and other depressed areas. 
Slopes are less than 200 feet in length. Individual areas 
are dominantly less than 10 acres in size, and are long 
and narrow. This soil has a profile similar to the one 
described as representative of the series, but the sur- 
face layer and subsoil are thinner. Included in map- 
ping are small areas where slopes are more than 25 
percent, and eroded areas where the surface layer is 
clay loam. 

This soil is not suited to farming. Most areas are 
wooded. The remaining areas are pastured. Limita- 
tions are severe for most uses. Capability unit VIe—1 
(2.5a) ; woodland suitability group 2r1; woody plant 
group 3. 

MbC3—Marlette clay loam, 6 to 12 percent slopes, 
severely eroded. This sloping soil is on eroded hillsides 
of till plains and moraines. Slopes are short. Areas 
range from 3 to about 30 acres in size and are elon- 
gated. This soil differs from the one described as rep- 
resentative of the series as a result of severe erosion. 
The surface layer is brown or yellowish brown clay 
loam. It has little organic matter content, is sticky 
when wet, and is hard and crusted when dry. Included 
in mapping are small areas that are less eroded and 
we areas where the surface layer is gravelly clay 
oam, 

Controlling erosion and slope are the main problems. 
All areas of this soi] have been farmed. Because of ero- 
sion, this soil is not well suited to cultivated crops. 
Some areas are idle or are pastured. Others are used 
for such row crops as corn, field beans, and soybeans. 


Limitations are moderate for most nonfarm uses. 
Capability unit IVe-2(2.5a); woodland suitability 
group 201; woody plant group 3. 

MbD3—Marlette clay loam, 12 to 18 percent slopes, 
severely eroded. This moderately steep soil is on narrow 
ridges and short side slopes leading to drainageways, 
swales, and closed depressions, Slopes are dominantly 
100 to 200 feet long, and they are complex. Individual 
areas are small. This soil differs from the one described 
as representative of the series as a result of severe ero- 
sion. The surface layer is brown or yellowish brown 
clay loam. It has little organic matter content, is sticky 
when wet, and is hard and crusted when dry. Included 
in mapping are small areas that are less eroded and 
spall areas where the surface layer is gravelly clay 
oam., 

A severe erosion hazard and slope are the main lim- 
itations. All areas of this soil have been farmed. This 
soil is poorly suited to cultivated crops. Some areas are 
idle or are pastured, Others are used for such row 
crops as corn, field beans, and soybeans. This soil is 
well suited to forage crops, pasture, or woodland. Lim- 
itations are severe for most nonfarm uses, Capability 
unit VIe—-2(2.5a); woodland suitability group 201; 
woody plant group 8. 


Matherton Series 


The Matherton series consists of nearly level to 
gently sloping, somewhat poorly drained soils that 
formed in loamy outwash material. 

In a representative profile the surface layer is very 
dark brown loam 8 inches thick. The subsurface layer 
is light brownish gray mottled sandy loam 5 inches 
thick. The upper 5 inches of the subsoil is grayish 
brown, firm, mottled sandy clay loam. The middle 10 
inches is very firm, mottled clay loam. The lower 4 
inches of the subsoil is dark yellowish brown, very 
firm, mottled clay loam. The underlying material at a 
depth of 32 inches is calcareous, mottled pale brown 
coarse sand and gravel. ; 

Runoff is slow. Permeability is moderate in the sub- 
soil and rapid in the sand and gravel underlying ma- 
terial. Available water capacity is moderate. 

If adequately drained, Matherton soils are well 
suited to farming. These soils are severely limited for 
many nonfarm uses. 

Representative profile of Matherton loam, 0 to 3 per- 
cent slopes, in a cultivated area, 200 feet north and 
2,090 feet east of the southwest corner of sec. 11, T. 

: W. 

, 

Ap—0 to 8 inches; very dark brown (10YR 2/2) loam; weak 
fine granular structure; friable; few roots; 5 per- 
cent pebbles, slightly acid; abrupt smooth boundary. 

A2—8 to 13 inches; light brownish gray (10YR 6/2) sandy 
loam; few fine distinct yellowish brown (10YR 
5/6) mottles; weak fine granular structure; friable; 
few very dark brown (10YR 2/2) worm casts; 5 
percent pebbles, slightly acid; clear wavy boundary. 

B21tg—13 to 18 inches; grayish brown (10YR 5/2) sandy 
clay loam; common fine distinct dark yellowish 
brown (10YR 4/4) mottles; weak medium sub- 
angular blocky structure; firm; few very dark 
brown worm casts; 5 percent pebbles; neutral; clear 
wavy boundary. 

B22tg—18 to 28 inches; grayish brown (10YR 5/2) clay 
loam; common fine distinct yellowish brown (10YR 
5/8) mottles; weak medium subangular blocky 
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structure; very firm; 5 percent pebbles; neutral; 
clear wavy boundary. ; 

B28tg—28 to 32 inches; dark yellowish brown (10YR 3/4) 
clay loam; common fine distinct grayish brown 
(10YR 5/2) and strong brown (7.5YR 5/8) mottles; 
weak medium subangular blocky structure; very 
firm; thin continuous coatings of grayish brown 
(10YR 5/2) on surfaces of peds; 10 percent pebbles; 
neutral; clear wavy boundary. ; 

IIC—82 to 60 inches; pale brown (10YR_ 6/3) stratified 
coarse sand and gravel; few fine distinct yellowish 
brown (10YR 5/8) mottles; single grained; loose; 
5 percent pebbles; strong effervescence; moderately 
alkaline. 

The solum is 24 to 40 inches thick. Pebble content in the 
solum ranges from 2 to 15 percent. Reaction below the Ap 
horizon ranges from medium acid to neutral. 

The Ap horizon is very dark brown (10YR 2/2), very 
dark grayish brown (10YR 3/2), or very dark gray (10YR 
3/1). The Al horizon where present, is very dark gray 
(10YR 8/1) or black (10YR 2/1) loam 2 to 4 inches thick. 
The AZ horizon is light brownish gray (10YR 5/2) to gray- 
ish brown (10YR 5/2) loam or, sandy loam. 

The B21t horizon is grayish brown (10YR 5/2), brown 
(10YR 5/3), or dark grayish brown (10YR 4/2) sandy clay 
loam, heavy loam, or gravelly clay loam. The B22tg horizon 
is grayish bea (10YR 5/2 or 2.5Y 5/2) or light brownish 
gray (10YR 6/2), clay loam gravelly clay loam, or sandy 
clay loam. The matrix color of peds is brighter colored 
in places, but there the surface of peds consistently have 
low chroma. Tongues of the B2t horizon are 2 to 12 inches 
thick and are as much as 24 inches long. They extend into 
the IIC horizon in places. : 

The IIC horizon is pale brown (10YR 6/3), light gray 
(10YR 7/1), gray (10YR 6/1), light brownish gray (10YR 
6/2) grayish brown (10YR 5/2) or light yellowish brown 
(10YR 6/4) stratified sand and gravel or dominantly coarse 
sand. Pebble content ranges from 5. to 55 percent. This 
horizon has strong to violent effervescence. 

Matherton soils in most landscapes are near Sebewa and 
Wasepi soils. They have a grayish brown subsoil, whereas 
Sebewa soils have a gray subsoil. Matherton soils have a 
finer textured subsoil than Wasepi soils. 


MdA—Matherton loam, 0 to 3 percent slopes. This 
nearly level and gently sloping soil is in outwash 
areas, on terraces and foot slopes in tributary drains, 
and in drainage heads associated with major drainage 
channels. Individual areas are dominantly 10 to 25 
acres in size, but a few areas on broad stream terraces 
range up to 80 acres or more in size. 

Included in mapping are small areas where depth 
to the stratified coarse sand and gravel is more than 
40 inches. 

Wetness is a major limitation in farming. Installing 
drainage may be a problem because of the loose nature 
of the underlying material. If adequately drained, this 
soil is well suited to corn, beans, wheat, and forage 
crops. Many areas are farmed. Some are used entirely 
for forage crops and pasture. Limitations are severe 
for most nonfarm uses, A few areas have been devel- 
oped as a source of sand and gravel. Capability unit 
IIw-3 (3/5b) ; woodland suitability group 204; woody 
plant group 2. 


Metamora Series 


The Metamora series consists of nearly level and 
gently sloping, somewhat poorly drained soils on till 
plains, moraines, and on transition areas between 
loamy till plains, sandy lake plains, and outwash 
plains. 

In a representative profile the surface layer is very 


dark grayish brown sandy loam 8 inches thick. The 
subsurface layer is light brownish gray loamy sand 6 
inches thick. The upper 11 inches of the subsoil is 
brown, very friable, mottled light sandy loam. The 
middle 7 inches is dark yellowish brown, firm, mot- 
tled heavy sandy loam. The lower 8 inches of the sub- 
soil is light brownish gray, firm, mottled light clay 
loam. The underlying material at a depth of 40 inches 
is calcareous brown loam. 

Runoff is slow. Permeability is moderately rapid in 
the upper part of the profile and moderately slow in 
es uudceyne material. Available water capacity is 

igh. 

If adequately drained, Metamora soils are well suited 
to farming. They are severely limited for many non- 
farm uses. 

Representative profile of Metamora sandy loam, in 
an area of Metamora-Capac sandy loams, 0 to 4 per- 
cent slopes, in a cultivated area, 1,000 feet east and 
eae rs aout of the northwest corner of sec. 33, T. 

. R.2 W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
sandy loam; weak fine granular structure; friable; 
common roots; 3 percent pebbles; strongly acid; 
abrupt smooth boundary, 

A2—8 to 14 inches; light brownish gray (10YR 6/2) loamy 
sand; weak fine subangular blocky structure; fri- 
able; common roots; 3 percent pebbles; medium 
acid; clear wavy boundary. 

B1—14 to 25 inches; brown (10YR 5/8) light sandy loam; 
many fine faint grayish brown (10YR 5/2) and 
common fine distinct yellowish red (SYR 4/6) mot- 
tles; weak fine subangular blocky structure; very 
friable; 3 percent pebbles; slightly acid; gradual 
wavy boundary. . 

B21t—25 to 32 inches; dark yellowish brown (10YR 4/4) 
heavy sandy loam; common fine distinct light gray 
(1LOYR 7/2) and yellowish brown (10YR 5/6) mot- 
tles; weak medium subangular blocky structure; 
firm; 5 percent pebbles; neutral; clear wavy 
boundary. 

IIB22tg—32 to 40 inches; light brownish gray (10YR 6/2) 
light clay loam; common fine distinct reddish yel- 
low (7.5YR 6/8) mottles; moderate medium sub- 
angular blocky structure; firm; thin continuous 
clay films of very dark grayish brown (10YR 3/2) 
on surfaces of peds, in pores and in cracks; 5 per- 
cent pebbles; mildly alkaline; clear wavy boundary. 

TIC—40 to 60 inches; brown (10YR 5/8) loam; few fine 
yellow (10YR 7/8) mottles; moderate fine sub- 
angular blocky structure; firm; light gray (10YR 
7/1) streaks of lime; 3 percent pebbles; strong ef- 
fervescence; moderately alkaline. 


Depth to the IC horizon ranges from 20 to 40 inches. 
Pebble content throughout the solum and the JIC horizon 
ranges from 1 to 7 percent. Reaction below the Ap horizon 
ranges from medium acid or slightly acid in the upper part 
of the solum and slightly acid to mildly alkaline in the 
lower part. 

The Ap horizon ranges from very dark grayish brown 
(10YR 3/2) to very dark brown (10YR 2/2) moist, and 
grayish brown (10YR 5/2) seg It is sandy loam, loamy 

ne sand, or fine sandy loam. Where present, the Al horizon 
is very dark gray (10YR 8/1), very dark brown (10YR 
2/2), or black (10YR 2/1). It is 2 to 4 inches thick. The 
A2 horizon is light brownish gray (10YR 6/2) or grayish 
brown (10YR 5/2) sand or sandy loam. 

The Bl horizon is brown (10YR 5/8), grayish brown 
(10YR 5/2), or yellowish brown (10YR 5/4), and has mot- 
tles of low chroma. It is light sandy loam, loamy sand, or 
loamy coarse sand. The B2t horizon is light brownish gray 
(10YR 6/2), dark yellowish brown (10YR 4/4), or grayish 
brown (10YR 5/2). Thin continuous clay films on ped faces, 
in cracks, and in voids of the IIBt horizon also have low 
chroma. The B2t horizon is heavy sandy loam, sandy clay 
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loam, or light clay loam. There is a thin B38 or C horizon 
of loamy sand or light sandy loam 3 to 5 inches thick in 
some profiles. 

The IIC. horizon is brown (10YR 5/8), grayish brown 
(10YR 5/1), or light brownish gray (10YR 6/2) loam, silt 
loam, silty clay loam, or clay loam. Thin sandy strata, as 
much as 3 inches thick, occur in some places. 

The Metamora soils in Clinton County have fewer gray 
mottles in the subsoil than is defined in the range of the 
series. This difference, however, does not alter the use and 
management of these soils. 

Metamora soils are near Capac and Owosso soils. They are 
coarser in the upper part of the subsoil than Capac soils 
and have a mottled subsoil which Owosso soils lack. 

MeA—Metamora-Capac sandy loams, 0 to 4 percent 
slopes. The nearly level and gently sloping soils in this 
mapping unit are Metamora sandy loam and Capac 
sandy loam. These soils occur next to each other in 
areas too small and intricately mixed to map separ- 
ately. Individual areas range from 5 to about 100 acres 
in size. Slopes are short. This mapping unit is about 
50 percent Metamora sandy loam and about 30 per- 
cent Capac sandy loam. Included in mapping are small 
areas of Parkhill and Corunna soils. 

Seasonal wetness is the main limitation of these soils 
for farming. This mapping unit is well suited to such 
crops as corn, soybeans, and field beans and such small 
grains as wheat and oats, as well as forage crops. The 
soils, however, must be drained. Most areas are 
farmed. A few undrained areas are idle or used only 
as pasture. Others are wooded with mixed hardwoods. 
Limitations are severe for many nonfarm uses. Ca- 
pability unit Ilw-4(3/2b, 2.5b) ; woodland suitability 
group 204; woody plant group 2. 


Metea Series 


The Metea series consists of gently sloping, well 
drained soils on moraines, till plains, and lake plains. 

In a representative profile the surface layer is dark 
grayish brown loamy sand 9 inches thick. The upper 
15 inches of the subsoil is yellowish brown, very fri- 
able loamy sand. The middle 12 inches is dark yellow- 
ish brown, very friable loamy sand. The lower 4 
inches of the subsoil is‘ yellowish brown, firm, mot- 
tled clay loam. The underlying material at a depth of 
40 inches is calcareous, mottled, yellowish brown light 
clay loam. 

Runoff is slow to medium. Permeability is very rapid 
in the upper sandy material and moderately slow in 
the lower loamy layers. Available water capacity is 
moderate. 

Metea soils are moderately well suited to farming. 
These soils are slightly limited for many nonfarm uses. 

Representative profile of Metea loamy sand, 2 to 6 
percent slopes, in a cultivated area 1,350 feet north 
an a a east of the southwest corner of sec, 2, T. 

. R. 1 W. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) loamy 


sand; weak fine granular structure; oy friable;. 
0 


many fine roots; neutral; abrupt smooth boundary. 

B1—$ to 24 inches; yellowish brown (10YR 5/4) loamy sand; 
weak medium subangular blocky structure; very 
friable; slightly acid; clear wavy boundary. 

B21—24 to 36 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak medium subangular blocky struc- 
ture; very friable; medium acid; clear wavy 
boundary. 

ITB22t—36 to 40 inches; yellowish brown (10YR 5/4) clay 


loam; few fine faint grayish brown (10YR 5/2) 
mottles; moderate coarse subangular blocky struc- 
ture; firm; few thin and discontinuous dark grayish 
brown clay films (10YR 4/2) on surfaces of peds; 
neutral; clear wavy boundary. 

IIC—40 to 60 inches; yellowish brown (10YR 5/4) light clay 
loam; common fine faint grayish brown (10YR 5/2) 
mottles; massive; firm; common medium distinct 
light gray (10YR 7/1) lime streaks and splotches; 
5 percent pebbles; strong effervescence. 


The solum is 30 to 48 inches thick. The B horizon is 30 to 
40 inches thick. Reaction is medium acid to slightly acid in 
the Ap and B horizons and slightly acid or neutral in the 
IIB22 and JIC horizons. 

The Ap horizon is dark grayish brown (10YR 4/2) or dark 
brown (10YR 4/3). In most cultivated areas, the A2 horizon 
is absent or is thin and discontinuous. Where present, it is 
brown (10YR 5/3) or grayish brown (10YR 5/2) sand or 
loamy sand and is 1 to 3 inches thick. 

The B1 horizon is not present in all places. Where present, 
it is yellowish brown (10YR 5/4, 5/6) or brownish yellow 
(1LOYR 6/6, 6/8) loamy sand or sand. The B2 horizon is 
dark yellowish brown (10YR 4/4), strong brown (7.5YR 
5/6), or yellowish brown (10YR 5/4) loamy sand, or in a 
few places light loamy sand that has an occasional % to 1 
inch band of light sandy loam. The B horizon is subdivided 
into a B21 and B22 horizon in some profiles. The IIB2 
horizon is yellowish brown (10YR 5/4, 5/6), dark yellowish 
brown (10YR 4/4), or brown (10YR 5/3) clay loam, sandy 
clay loam, or silty clay loam. Chroma is 2 or less in some 
places below a depth of 30 inches, 

The IIC horizon is light clay loam, silty clay loam, or 
loam. Pebble content ranges from 1 to 8 percent. This 
horizon has strong or violent effervescence.. 

The color of the B horizon, the presence of mottles in the 
lower part of the subsoil, and the thickness of the lower 
part of the subsoil are outside the defined range for this 
series. These differences, however, do not alter use and 
management. 

Metea soils in most landscapes are near Oakville, Owosso, 
and Selfridge soils. They are coarser textured in the upper 
part of the subsoil than Owosso soils. They lack the low 
chroma mottles in the upper part of the subsoil that are 
characteristic of Selfridge soils. In contrast with Oakville 
soils, Metea soils have clay loam underlying material. 


MhB—Metea loamy sand, 2 to 6 percent slopes. This 
gently sloping soil is on foot slopes and narrow ridges. 
Individual areas are dominantly 5 to 15 acres in size 
but range from about 3 to 40 acres or more. Slopes are 
generally less than 200 feet long. Most areas are ir- 
regular in shape. A few areas on ridges and slopes.of 
drainageways are long and narrow. 

Included with this soil in mapping are a few small 
areas of Selfridge soils on the lower part of slopes. 
Wet spots and clayey spots less than 8 acres in size are 
identified by spot symbols on the soil map. 

A shortage of available water during the growing 
season and an erosion hazard are the main limitations 
of this soil for farming. Most areas are farmed. This 
soil is moderately well suited to corn, field beans and 
soybeans, wheat, oats, and forage crops. A few areas 
are idle or wooded, Limitations are slight for most 
nonfarm uses. Capability unit IIIs—1(4/2a) ; woodland 
suitability group 2s5; woody plant group 3. 


Morley Series 


The Morley series consists of gently sloping to slop- 
ing, moderately well drained and well drained soils on 
till plains and moraines, These soils formed in calcar- 
eous loamy glacial till. 

In a representative profile the surface layer is dark 
grayish brown loam 5 inches thick. The subsurface 
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layer is pale brown loam 6 inches thick. The upper 7 
inches of the subsoil is yellowish brown, friable loam. 
The next 8 inches is dark yellowish brown, firm silty 
clay loam. The next 14 inches is dark brown, very firm, 
heavy silty clay loam, of which the lower 10 inches 
is mottled. The lower 4 inches of the subsoil is yellow- 
ish brown, firm, mottled silty clay loam. The calcar- 
eous underlying material at a depth of 44 inches is 
brown, mottled silty clay loam. 

Runoff is medium to rapid. Permeability is moder- 
ately slow and slow. Available water capacity is high. 

Morley soils are well suited to farming. These soils 
are severely to moderately limited for most nonfarm 
uses. 

Representative profile of Morley loam, 2 to 6 per- 
cent slopes, in a wooded area 1,940 feet west and 200 
feet north of the southeast corner of sec. 26, T. 6 N., 
R. 4 W. 


A1l—O0 to 5 inches; dark grayish brown (10YR 4/2) loam; 
weak fine granular structure; friable; 3 percent 
pebbles; slightly acid; abrupt irregular boundary. 

A2—5 to 11 inches; pale brown (10YR 6/3) loam; weak 
medium platy structure; friable; 3 percent pebbles; 
strongly acid; clear irregular boundary. 

Bi—11 to 18 inches; yellowish brown (10YR 5/4) loam; pale 
brown (10YR 6/3) coatings on surfaces of peds; 
weak medium subangular blocky structure; friable; 

ale brown coatings show slight evidence of inter- 
fneerine but account for less than 15 percent of the 
volume; eroding to clay loam texture; 3 percent 
pebbles; strongly acid; clear wavy boundary. 

B21t—18 to 26 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate medium angular blocky 
structure; firm; 8 percent pebbles; strongly acid; 
clear wavy boundary. ’ 

B22t—26 to 30 inches; dark brown (10YR 4/38) heavy silty 
clay loam; strong medium angular blocky structure; 
very firm; surfaces of peds have thin continuous 
brown (10YR 5/3) clay films; 3 percent pebbles; 
medium acid; gradual wavy boundary. 

B23t—30 to 40 inches; dark brown (10YR 4/8) heavy silt 
clay loam; few fine faint yellowish brown (10Y 
5/4) and common medium distinct strong brown 
(7.5YR 5/8) mottles; strong medium structure 
parting to fine angular blocky; very firm; surfaces 
of peds, cracks, and voids have dark brown clay 
accumulations; grading to silty clay texture; 3 per- 
cent pebbles; slightly acid; clear, wavy boundary. 

B3—40 to 44 inches; yellowish brown (10YR 5/4) silty clay 
loam; many medium distinct strong brown (7.5YR 
5/8) mottles; strong medium angular blocky struc- 
ture; firm; 3 percent pebbles; neutral; gradual 
wavy boundary. 

C—44 to 60 inches; brown (10YR 5/3) silty clay loam; many 
medium distinct brownish yellow (10YR 6/8) mot- 
tles; many fine distinct light gray (10YR 7/1) 
streaks; strong fine angular blocky structure; very 
firm; 38 percent pebbles; strong effervescence; 
moderately alkaline. 


The solum is dominantly 30 to 44 inches thick, but ranges 
from 24 to 48 inches. Pebble content throughout the profile 
ranges from 1 to 10 percent. 

Where present, the Al horizon is dark grayish brown 
(10YR 4/2), very dark grayish brown (10YR 8/2), or very 
dark gray (10YR 3/1). In cultivated areas the Ap horizon 
is dark grayish brown (10YR 4/2), brown (10YR 4/3), or 
very dark grayish brown (10YR 3/2) loam 7 to 10 inches 
thick. The A2 horizon is absent in most cultivated areas, 
but it is commonly evident in the upper part of the B hori- 
zon aS a coating on surfaces of peds, in cracks, and in voids. 

The finest textured part of the B horizon 1s heavy silty 
clay loam or light silty clay. The C horizon is clay loam or 
silty clay loam. 

Morley soils in most landscapes are near Blount and 
Marlette soils. Fey are mottled in the lower part of the 
subsoil, whereas Blount soils are mottled throughout the 


subsoil. Morley soils have a finer textured subsoil and under- 
lying material than Marlette soils. 


MoB—Morley loam, 2 to 6 percent slopes. This gently 
sloping soil is on the upper part of side slopes on the 
broad till plains. It has the profile described as repre- 
sentative of the series. Individual areas range from 
about 5 to 80 acres in size. They are dominantly long 
and narrow and are roughly parallel with the drain- 
age pattern. Included in mapping are a few small areas 
of Blount soils in minor depressions, on lower parts 
of side slopes, and in narrow waterways. 

Water erosion, moderately slow permeability, and 
seasonal wetness are the main limitations of this soil 
for farming. 

Most areas are farmed. If well managed, this soil 
is well suited to such crops as corn, field beans and 
soybeans, wheat, oats, and forage. A few areas are 
wooded with mixed upland hardwoods. Limitations are 
moderate to severe for most nonfarm uses, Capability 
unit Ile-1(1.5a); woodland suitability group 202; 
woody plant group 8. 

MoC—Morley loam, 6 to 12 percent slopes. This slop- 
ing soil is on broad till plains. Most areas are long 
and narrow and range from 5 to 20 acres. Slopes are 
generally short, but a few are more than 200 feet long. 
This soil has a profile similar to the one described as 
representative of the series, but it lacks mottles in the 
lower part of the subsoil. Included in mapping are 
small areas of Blount soils in depressions, on the lower 
part of side slopes, and in drainageways. 

Erosion and moderately slow permeability are the 
main problems for farming. If well managed, this soil 
is suited to such crops as corn, field beans and soy- 
beans, wheat, oats, and forage. Most areas are farmed. 
A few areas are wooded with mixed hardwoods. Others 
are idle or pastured. Limitations are moderate to se- 
vere for many nonfarm uses. Capability unit IITe-1. 
(1.5a) 5 woodland suitability group 202; woody plant 
group 3. 


Oakville Series 


The Oakville series consists of nearly level and 
gently sloping, well drained, and moderately well 
drained soils on outwash plains, till plains, and old 
sandy beach ridges. These soils formed in fine sand. 

In a representative profile the surface layer is very 
dark grayish brown fine sand 8 inches thick. The 
subsoil is dark yellowish brown and yellowish brown, 
loose fine sand 28 inches thick. The underlying ma- 
terial, beginning at a depth of 86 inches, is pale 
brown fine sand. 

Runoff is very slow. Permeability is very rapid. 
Available water capacity is low. 

Some areas of Oakville soils are cultivated. Others 
are idle or wooded. These soils are poorly suited to 
farming. They are slightly to severely limited for non- 
farm uses. 

Representative profile of Oakville fine sand, 0 to 6 
percent slopes, in a cultivated area 2,010 feet west and 
uP ae north of the southeast corner of sec. 5, T. 8 N., 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sand; weak fine granular structure; very fri- 
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able; many fine roots; slightly acid; abrupt smooth 


boundary. 

B21—8 to 15 inches; dark yellowish brown (10YR 4/4) fine 
sand; single grained; loose; few fine roots; slightly 
acid; clear wavy boundary. 

B22—15 to 24 inches; yellowish brown (10YR 5/4) fine sand; 
single grained; loose; few fine roots; slightly acid; 
clear wavy boundary. 

B3—24 to 36 inches; yellowish brown (10YR 5/4) fine sand; 
single grained; loose; neutral; clear wavy boundary. 

C—36 to 60 inches; pale brown (10YR 6/3) fine sand; single 
grained; loose; neutral. 


The solum is dominantly 24 to 36 inches thick, but ranges 
from 20 to 40 inches. Reaction is dominantly slightly acid, 
but ranges from medium acid to neutral. 

The Ap horizon is very dark grayish brown (10YR 3/2), 
dark yellowish brown (10YR 38/4), dark grayish brown 
(10YR 4/2), and very dark gray (10YR 3/1). The Al 
horizon, where present, is black (10YR 2/1) or very dark 
brown (LOYR 2/2), and is 1 to 8 inches thick. In most un- 
disturbed areas, there is an A2 horizon of brown (10YR 
5/3) fine sand 4 to 6 inches thick. 

The B2 horizon ranges from dark yellowish brown (10YR 
4/4) or strong brown (7.5YR 5/6) to yellowish brown (10YR 
5/4, 5/6, 5/8). The B38 horizon is light yellowish brown 
(10YR 6/4), yellowish brown (10YR 5/4, 5/6), or brown 
(10YR 5/8). 

The C horizon is pale brown (10YR 6/3), brown (10YR 
5/3), or light yellowish brown (10YR 6/4). It is typically 
fine sand, but in some profiles it is medium sand below a 
depth of 40 inches. Thin, discontinuous color bands from 
4% to 2 inches thick are below a depth of 40 inches in places. 

Oakville soils in most landscapes are near Metea and 
Spinks soils. They lack the fine textured underlying material 
characteristic of Metea soils. They are coarser textured than 
Spinks soils and lack the loamy sand or sandy loam bands 
in the subsoil characteristic of Spinks soils. 


OaB—Oakville fine sand, 0 to 6 percent slopes. This 
nearly level and gently sloping soil is on old beach 
ridges and plains bordering large drainage channels. 
Slopes range from 50 to 175 feet in length and are 
complex. Most areas of this soil range from 5 to 20 
acres in size. Small areas of Metea soils are included 
with this soil in mapping where it borders the uplands. 
Also included are long narrow ridges where slopes are 
6 to 18 percent. They are identified by spot symbols on 
the soil maps. 

Droughtiness and the hazard of soil blowing are 
the main limitations. This soil is poorly suited to farm- 
ing. Most areas are cleared and are idle or pastured 
or wooded with mixed hardwoods. Conifers have been 
planted in a few areas to be used for Christmas trees 
or timber products. Limitations are slight to severe 
for nonfarm uses, Capability unit IVs-1(5a) ; wood- 
land suitability group 2s9; woody plant group 3. 


Oshtemo Series 


The Oshtemo series consists of gently sloping, well 
drained soils on outwash plains and moraines. These 
soils formed in sandy and loamy material. 

In a representative profile the surface layer is dark 
grayish brown sandy loam 7 inches thick. The sub- 
surface layer is brown sandy loam 7 inches thick. The 
subsoil, to a depth of 55 inches, is strong brown, fri- 
able heavy sandy loam, light sandy loam, and loamy 
sand. The underlying material is grayish brown, strat- 
ified coarse sand and gravel. 

Runoff is slow. Permeability is moderately rapid. 
Available water capacity. is moderate. 


Oshtemo soils are moderately well suited to farming. 
They are slightly limited for many nonfarm uses. 

Representative profile of Oshtemo sandy loam, 2 to 
6 percent slopes, in a cultivated field 500 feet north 
and 200 feet west of the southeast corner of sec. 21, 
T.6N., R. 1 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) sandy 
loam; weak medium granular structure; very fri- 
able; many fine roots; 5 percent pebbles; slightly 
acid; abrupt wavy boundary. 

A2—7 to 14 inches; brown (10YR 5/8) sandy loam; weak 
fine subangular blocky structure; very friable; few 
fine roots; 5 percent pebbles; slightly acid; abrupt 
wavy boundary. : 

B2it—14 to 26 inches; strong brown (7.5YR 5/6) heavy 
sandy loam; moderate coarse subangular blocky 
structure; friable; 5 percent pebbles; strongly acid; 
clear wavy boundary. 

B22t—26 to 41 inches; strong brown (7.5YR 5/6) light 
sandy loam; weak coarse subangular blocky struc- 
ture; very friable; some clay bridging between sand 
grains and dark brown (7.5YR 3/2) clay films on 
pebbles; 5 percent pebbles; strongly acid; gradual 
wavy boundary. 

B3—41 to 55 inches; strong brown (7.5YR 5/6) loamy sand; 
massive; very friable; 1 to 3 inch discontinuous 
bands of reddish brown (5YR 4/4) sandy loam; 14 
percent pebbles; slightly acid. . 

IIC—55 to 60 inches; grayish brown (10YR 5/2) stratified 
coarse sand and gravel; single grained; loose; 
strong effervescence; moderately alkaline. 


The solum ranges from 40 to 66 inches in thickness. Peb- 
ble content in the solum is dominantly 5 to 20 percent, but 
ranges from 1 to 80 percent. 

The Ap horizon ranges from dark grayish brown (10YR 
4/2) to brown (10YR 5/3). The Al horizon, where present, 
is very dark grayish brown (10YR 38/2). It is 1 to 4 inches 
thick. The A2 horizon is brown (10YR 5/3) or yellowish 
brown (10YR 5/4) loamy sand or sandy loam. 

The Bt horizon has hue of 5YR, 7.5YR, or 10YR, value of 
3 through 5, and chroma of 3 through 6. It is heavy sandy 
loam, sandy loam, gravelly sandy loam, sandy clay loam, or 
gravelly sandy clay loam. In the lower part of the solum in 
some places, the Bt horizon is in layers % to 4 inches thick 
separated by loamy sand. Reaction is slightly acid or neutral 
in the lower part of the B horizon in some profiles. 

The IIC horizon is dominantly coarse sand and gravel. 
It is commonly effervescent throughout the profile, but in 
some places the upper part is slightly acid and becomes 
strongly effervescent as depth increases. 

Oshtemo soils in most landscapes are near Boyer and La- 
peer soils. They have a thicker solum than Boyer and Lapeer 
soils. In addition, they are underlain by sand and gravel, 
whereas Lapeer soils are underlain by sandy loam. 


OsB—Oshtemo sandy loam, 2 to 6 percent slopes. 
This gently sloping soil is on benches bordering major. 
stream channels. Individual areas range from 20 to 40 
acres in size. They are long and narrow and are 
roughly parallel to stream channels. A few areas on 
broad interstream divides range to as much as 80 
acres or more in size. They are irregular in shape. 

Included with this soil in mapping are small areas 
that have a surface layer of loamy sand. Wet spots 
less than 8 acres in size are identified by spot symbols 
on the soil map. 

Droughtiness and the hazards of water erosion and 
soil blowing are the main limitations. This soil is mod- 
erately well suited to farming. Corn, field beans, 
wheat, oats, and forage are the chief crops. Some areas 
are idle or pastured. A few are wooded. Others are a 
source of sand and gravel. Limitations are slight for 
many nonfarm uses. Capability unit IIIs—1 (4a); 
woodland suitability group 2s5; woody plant group 3. 
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Owosso Series 


The Owosso series consists of nearly level to slop- 
ing, well drained soils on till plains and moraines. 
These soils formed in sandy loam 20 to 40 inches. thick 
and in caleareous underlying loamy glacial till. 

In a representative profile the surface layer is brown 
sandy loam 9 inches thick. The subsurface layer is 


pale brown sandy loam 8 inches thick. The upper 14 . 


inches of the subsoil is yellowish brown, friable sandy 
loam. The lower 12 inches is yellowish brown and dark 
yellowish brown, friable and firm, heavy loam and clay 
loam. The underlying material at a depth of 38 inches 
is brown heavy loam. 

Runoff is slow to rapid. Permeability is moderately 
rapid in. the sandy loam upper material and moder- 
ately slow in the clay loam underlying material. Avail- 
able water capacity is moderate. 

Owosso soils are farmed intensively and are well 
suited to this use. They have a high potential for grow- 
ing timber, These soils are slightly to moderately lim- 
ited for most nonfarm uses. 

Representative profile of Owosso sandy loam, in an 
area of Owosso-Marlette sandy loams, 2 to 6 percent 
slopes, in a cultivated area 750 feet north and 1,920 
feet east of the southwest corner of sec. 10, T. 6 N., 


R. 1 W. 


Ap—O0 to 9 inches; brown (10YR 4/8) sandy loam; moderate 
medium granular structure; friable; 5 percent peb- 
bles; slightly acid; abrupt smooth boundary. 

A2—9 to 12 inches; pale brown (10YR 6/3) sandy loam; 
weak medium granular structure; very friable; 5 
pert pebbles; slightly acid; clear irregular 

oundary. 

Bi—12 to 23 inches; yellowish brown (10YR 5/4) sandy 
loam; weak medium subangular blocky structure; 
friable; 5 percent pebbles; slightly acid; clear wavy 
boundary. 

B21t—23 to 26 inches; yellowish brown (10YR 5/4) heavy 
sandy loam; weak medium subangular blocky struc- 
ture; friable; 2 percent pebbles; slightly acid; clear 
wavy boundary. 

TIB22t—26 to 34 inches; yellowish brown (10YR 5/4) clay 
loam; moderate medium subangular blocky struc- 
ture; firm; 5 percent pebbles; slightly acid; clear 
wavy boundary. 

IIB3—34 to 88 inches; dark yellowish brown (10YR 4/4) 
heavy loam; weak medium subangular blocky 
structure; friable; 5 percent pebbles; neutral; clear 
wavy boundary. 

TIC—88 to 60 inches; brown (10YR 5/3) heavy loam; few 
fine faint yellowish brown (10YR 5/6) mottles; 
massive; friable; 5 percent pebbles; slight effer- 
vescence; mildly alkaline. 


The solum is 24 to 50 inches thick. Pebble content ranges 
from 1 to 10 percent throughout the profile. Reaction in the 
solum ranges from slightly acid to strongly acid. 

The Ap horizon ranges from brown (10YR 4/3, 5/3) to 
dark grayish brown (10YR 4/2). The Al horizon, where 
present, is ey dark gray (10YR 3/1) sandy loam 2 to 4 
inches thick. The A2 horizon ranges from pale brown 
(10YR 6/8) to yellowish brown (10YR 5/4) sandy loam. 

The B1 horizon is dominantly yellowish brown (10YR 
5/4), dark brown (10YR 4/3), or dark yellowish brown 
(10YR 4/4). It is sandy loam, light sandy loam, or heavy 
loamy sand. The IIBt horizon is yellowish brown (10YR 
5/4) or dark yellowish brown (10YR 4/4) clay loam, silty 
clay loam, or heavy loam. 

The IIC horizon is commonly loam, but in places it is 
silt loam, light silty clay loam, or light clay loam till. 
Effervescence is slight to strong. 

Owosso soils in most landscapes are near Metamora, 
Metea, and Marlette soils. They lack the mottled subsoil 
characteristic of Metamora soils. They are finer textured in 


the upper part of the subsoil than Metea soils and are 
coarser textured in the upper part of the subsoil than 
Marlette soils. 


OtA—Owosso sandy loam, 0 to 2 percent slopes. This 
nearly level soil is on till plains. Individual areas are 
small and are irregular in shape. They are above more 
sloping areas. Included in mapping are small areas of 
gently sloping Owosso soils along drainageways. 

Slight droughtiness late in the growing season is 
the main limitation. Most areas are farmed. The soil 
is well suited to row crops, small grain, and forage. 
Crop growth is slow during prolonged dry periods. 
Limitations are slight to moderate for many nonfarm 
uses, Capability unit IIs—1(3/2a); woodland suitabil- 
ity group 101; woody plant group 8. 

OwB—Owosso-Marlette sandy loams, 2 to 6 percent 
slopes. The gently sloping soils in this complex are 
Owosso sandy loam and Marlette sandy loam. These 
soils are adjacent in areas too small and intricately 
associated to be mapped separately. Individual areas 
range from about 10 to 25 acres in size. This complex 
occupies the intermediate position between the out- 
wash plains and the glacial till plains, Other areas. are 
on relatively broad uplands between old glacial drain- 
age channels and muck filled basins. 

This complex is 55 percent Owosso sandy loam and 
40 percent Marlette sandy loam. The Owosso soil has 
the profile described as representative of the series. 
The Marlette soil has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is sandy loam. Included in mapping are small 
areas of Corunna and Parkhill soils in depressions and 
in narrow drainageways. 

Erosion is the main problem. The Owosso soil is 
droughty late in the growing season. Most of the acre- 
age is farmed. Corn, beans, wheat, oats, and forage 
are well suited. Uneven growth and uneven maturity 
of crops can be a slight limitation during prolonged 
dry seasons, Some areas are wooded with mixed hard- 
woods. Limitations are slight to severe for nonfarm 
uses. Owosso soil in capability unit Ile-8 (3/2a), wood- 
land suitability group 101; Marlette soil in capability 
unit Te-3(2.5a), woodland suitability group 201; 
woody plant group 3. 

OwC—Owosso-Marlette sandy loams, 6 to 12 percent 
slopes. The sloping soils in this complex are Owosso 
sandy loam and Marlette sandy loam. These soils are 
adjacent in areas too small and intricately associated 
to be mapped separately. Individual areas range from 
about 5 to 15 acres in size. This complex occupies slop- 
ing areas along drainage channels and along wet, 
basinlike depressions. Individual areas are long and 
narrow. Slopes are typically short and convex. They 
are rarely more than 200 feet long. 

This complex is 50 percent Owosso sandy loam and 
40 percent Marlette sandy loam. The Marlette soil has 
a profile similar to the one described as representative 
of the series, but the surface layer is sandy loam. 

Erosion is the main problem. The Owosso soil is 
droughty late in the growing season. Most of the acre- 
age is farmed. Corn, beans, wheat, oats, and forage 
crops are moderately well suited. Uneven growth and 
uneven maturity of crops is a slight limitation during 
prolonged dry seasons. Some areas are wooded with 
mixed hardwoods. Limitations are slight to severe for 
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nonfarm uses. Owosso soil in capability unit IIIe-3 
(8/2a), woodland suitability group lol; Marlette soil 
in capability unit IIIe~3(2.5a), woodland suitability 
group 201; woody plant group 3. 


Palms Series 


The Palms series consists of nearly level, very poorly 
drained soils in broad, low, wet drainage channels, in 
lake basins, and on depressed uplands. These soils 
formed in organic material 16 to 50 inches thick. The 
oreeue deposits are underlain by loamy mineral ma- 
terial. 

In a representative profile the soil is black muck to 
a depth of 41 inches. The upper 13 inches of the under- 
lying material is calcareous, dark gray silt loam. The 
lower part to a depth of 60 inches is caleareous, green- 
ish gray silt loam. 

Runoff is very slow to ponded. Permeability is mod- 
erately slow to moderately rapid in the organic mate- 
rial and moderate in the underlying mineral material. 
Available water capacity is very high. 

Palms soils are well suited to vegetables and other 
special crops if wetness, the hazards of frost and soil 
blowing, low natural fertility, and instability of the 
organic material can be overcome. They are severely 
limited for most nonfarm uses. 

Representative profile of Palms muck in an idle 
field 1,110 feet south and 500 feet west of the north- 
east corner of sec. 26, T. 6 N., R. 4 W. 


Oal—0 to 9 inches; black (N 2/0 broken face and rubbed) 
sapric material; less than 5 percent fiber; moderate 
medium granular structure; friable; slightly acid; 
gradual wavy boundary. 

Oa2—9 to 18 inches; black (5YR 2/1 broken face and 
rubbed) ere material; approximately 10 percent 
fiber, less than 5 percent rubbed; moderate medium 
platy structure; firm; fibers are herbaceous; 
slightly acid; clear wavy boundary. 

Oa3—18 to 85 inches; black ork 2/1 broken face and 
rubbed) sapric material; approximately 20 percent 
fiber, 5 percent rubbed; weak medium platy struc- 
ture; friable; fibers are herbaceous; neutral; clear 
smooth boundary. 

Oa4—85 to 41 inches; black ee 2/1 broken face and 
rubbed) sapric material; 5 to 10 percent fiber, less 
than 5 percent rubbed; massive; friable; fibers 
dominantly herbaceous; about 5 percent mineral 
content; neutral; abrupt wavy boundary. 

TIC1ig—41 to 54 inches; dark gray (5Y 4/1) silt loam; mas- 
sive; friable; slight effervescence; mildly alkaline. 

TIC2g—54 to 60 inches; greenish gray (5GY 5/1) silt loam; 
mnie: friable; strong effervescence; moderately 
alkaline. 


The organic material is dominantly 24 to 42 inches thick, 
but ranges from 16 to 50 inches. It is predominantly 
herbaceous. Most soils have some woody material and also 
have a 1- to 2-inch layer of sedimentary peat just above the 
underlying mineral material. Reaction is slightly acid, 
neutral, or mildly alkaline below the surface layer. 

The surface layer is primarily black (N 2/0, 5YR 2/1, 
7.5YR 2/1, 10YR 2/1) or very dark brown (10YR 2/2) 
sapric material. 

The subsurface and lower layers are black (5YR 2/1, 
7.5YR 2/1, 10YR 2/1) or very dark brown (10YR 2/2). Most 
soils are dominantly sapric material, but have thin layers 
of dark reddish brown (5YR 3/8) or black (5YR 2/1) hemic 
material. The thin limnic layers of sedimentary peat are 
black (2.5YR 2/0 or 5Y 2/1, 2/2), very dark gray (5Y 
8/1), or dark olive gray (5Y 3/2). The IIC horizon is loam, 
silt loam, light clay loam, or light pany clay loam. Reaction 
in the IIC horizon ranges from neutral to strongly alkaline. 
Effervescence is none to violent. 


Palms soils are similar to Adrian, Edwards, and Houghton 
soils. They are underlain by loam within a depth of 50 
inches, whereas Adrian soils are underlain by sand, Edwards 
soils are underlain by marl. Houghton soils are underlain 
by more than 50 inches of organic material. 

Pa—Palms muck. This nearly level soil is in broad, 
low wet drainage channels and in lake basins, It also 
occurs in small, wet, concave depressions in the up- 
lands. In places it oceurs between Parkhill and 
Houghton soils. Individual areas range from about 5 
to more than 100 acres in size. The larger areas are 
mainly in old glacial lake basins and drainageways. 
Most areas are irregular in shape. Slopes are 0 to 2 
percent. Included in mapping are small areas where 
the organic material is less than 16 inches deep over 
the loamy substratum. 

Wetness, the hazard of frost and soil blowing, and 
the poor stability of the organic material are the main 
problems. Some areas have been cleared, drained, and 
farmed. Others are idle or pastured. 

If well managed, this soil is well suited to such veg- 
etables as carrots, celery, and onions or to such special 
crops as mint and grass sod. Small areas are used for 
corn and soybeans. Some areas are wooded with slow- 
growing, poor-quality lowland hardwoods. Limitations 
are severe for most nonfarm uses. Capability unit 
IIw-5 (M/38c) ; woodland suitability group 4w2; woody 
plant group 1. 


Parkhill Series 


The Parkhill series consists of nearly level, very 
poorly drained and poorly drained soils on till plains 
and moraines. These soils formed in loamy glacial till. 

In a representative profile the surface layer is very 
dark gray loam about 9 inches thick. The upper 13 
inches of the subsoil is dark grayish brown, friable, 
mottled heavy loam. The middle 8 inches is mottled, 
grayish brown, firm clay loam. The lower 5 inches is 
mottled, gray, friable, heavy loam. The underlying ma- 
oe at a depth of 35 inches is calcareous gray loam 
till. 

Runoff is very slow to ponded. Permeability is mod- 
erately slow. Available water capacity is high. 

If adequately drained, Parkhill soils are well suited 
to farming. They are severely limited for most non- 
farm uses. 

Representative profile of Parkhill loam in a culti- 
vated area 123 feet south and 930 feet east of the 
northwest corner of sec. 8, T. 7 N., R. 1 W. 


Ap—0 to 9 inches; very dark gray (10YR 3/1) loam; 
moderate medium granular structure; friable; 3 
percent pebbles; neutral; abrupt smooth boundary. 

Big—9 to 22 inches; dark grayish brown (10YR 4/2) heavy 
loam; common fine distinct yellowish brown (10YR 
-56/6) and common medium grayish brown (10YR 
5/2) mottles; moderate medium subangular blocky 
structure; friable; 3 percent pebbles; neutral; clear 
wavy boundary. 

B2ig—22 to 30 inches; grayish brown (10YR 5/2) ay 
loam; many medium distinct yellowish brown (10Y 
5/6) mottles; moderate medium subangular blocky 
structure; firm; 5 percent pebbles; neutral; clear 
wavy boundary. ; 

B22g—30 to 35 inches; gray (10YR 5/1) heavy loam; many 
coarse distinct yellowish brown (10YR 5/6) mot- 
tles; weak medium subangular blocky structure; 5 
eat pebbles; friable; neutral; clear wavy 

oundary, 
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Cg—85 to 60 inches; gray (10YR 6/1) loam; many medium 
grayish brown (10YR 5/2) mottles and many 
Pediuin yellowish brown (10YR 5/6) mottles; mas- 
sive; friable; 5 percent pebbles; slight efferves- 
cence; mildly alkaline. 

The solum is dominantly 30 to 42 inches thick but ranges 
from 20 to 45 inches. Pebble content throughout the profile 
ranges from 1 to 10 percent. Reaction in the solum is 
typically neutral to mildly alkaline but is slightly acid in 
places. 

The Ap horizon is very dark gray (10YR 3/1) or very 
dark grayish brown (10YR 3/2) loam, but profiles that 
have silt loam and clay loam occur in some places. 

The Bg horizon ranges in hue from 1OYR, 5Y, and 2.5Y 
to neutral. Value is 4, 5, or 6, and chroma is 1 to 2. Texture 
He loam, heavy loam, light clay loam, or light ‘silty clay 
oam. 

The C horizon is predominantly loam, but is light clay 
loam in places. : 

Parkhill soils in most landscapes are near Colwood, 
Corunna, and Sims soils.-They lack the stratification char- 
acteristic of Colwood soils. They have a finer textured solum 
than Corunna soils and a coarser textured solum than Sims 
soils. 

Pr—Parkhill loam. This nearly level soil is on low 
till plains and in depressions. Individual areas range 
from 2 to 10 acres in size in the depressions to 80 to 
100 acres or more on the broad till plains. Slopes are 
0 to 2 percent. ; ; 

Included with this soil in mapping are small areas 
of Capac soils. Small sand spots are identified by spot 
symbols on the soil map. ® ewes 

Wetness is the main limitation. If adequately 
drained, this soil is well suited to such crops as corn, 
soybeans, sugar beets, wheat, and forage. Most areas 
are farmed. Trees grow slowly on this soil. Some wood- 
lots of low quality are pastured. Limitations are severe 
for most nonfarm uses. Capability unit Ilw-1(2.5c) ; 
woodland suitability group 2w1; woody plant group 2. 


Sebewa Series 


The Sebewa series consists of nearly level, very 
poorly drained and poorly drained soils on outwash 
plains and lake plains and in glacial drainageways. 
These soils formed in loamy glaciofluvial deposits. 

In a representative profile the surface layer is black 
loam 11 inches thick. The subsoil is gray, firm, mot- 
tled loam, clay loam, and gravelly clay loam 28 inches 
thick. The underlying material at a depth of 39 inches 
is grayish brown gravel and sand. 

Runoff is very slow. Permeability is moderate to a 
depth of 39 inches and rapid below. Available water 
capacity is moderate. 

If artificially drained, Sebewa soils are well suited 
to farming. Most areas are cultivated. Artificial drain- 
age may be difficult to install because of the gravel 
and sand underlying material. These soils are a pos- 
sible source of sand and gravel. They are severely lim- 
ited for nonfarm uses. 

Representative profile of Sebewa loam in a culti- 
vated field 1,740 feet south and 250 feet west of the 
northeast corner of sec. 18, T. 7 N., R. 2 W. 

Ap—0 to 11 inches; black (10YR 2/1) loam; moderate 
medium granular structure; friable; 6 percent peb- 
bles; neutral; abrupt smooth boundary. 

Blg—-11 to 18 inches; gray (10YR 5/1) loam; few fine dis- 
tinct yellowish brown (10YR 5/4) mottles and few 


medium faint grayish brown (10YR 5/2) mottles; 
moderate medium subangular blocky structure; 


firm; 6 percent pebbles; neutral; clear wavy 


boundary. 

B2itg—18 to 32 inches; gray (10YR 5/1) light clay loam; 
many fine distinct yellowish brown (10YR 5/4, 5/6) 
mottles; moderate medium angular blocky struc- 
ture; firm; few ‘clay films; 10 percent pebbles; 
neutral; clear wavy boundary. 

B22tg—32 to 39 inches; gray (10YR 6/1) gravelly clay 
loam; common medium distinct yellowish brown 
(10YR 5/4, 5/6) mottles; massive; firm; few clay 
films; 18 percent pebbles; neutral; clear wavy 
boundary. 

IICig—39 to 52 inches; grayish brown (10YR 5/2) sand; 
single grained; loose; slight effervescence; mildly 
alkaline. 

TIC2g—52 to 60 inches; grayish brown (10YR 5/2) gravel 
and sand; single grained; loose; 50 perrent pebbles; 
strong effervescence; moderately alkaline. 

Thickness of the solum and depth to carbonates range 
from 24 to 40 inches. Pebble content ranges from 2 to 20 
percent. Reaction ranges from slightly acid to mildly 
alkaline. 

The Ap horizon is black (10YR 2/1), very dark brown 
(10OYR 2/2), or very dark gray (10YR 3/1) sandy loam or 
clay loam. Where there is an A12 horizon, the total thickness 
of the Ap and A12 horizons is at least 10 inches. The Al 
horizon is 10 to 14 inches thick. 

The B horizon has hue of 10YR, 2.5Y, or 5Y, value of 4 
through 6, and chroma of 1 or 2. It is heavy loam, gravelly 
clay loam, sandy clay loam, or clay loam. In places there 
is a B8 horizon of sandy loam or loamy sand above the 
TIC horizon. The IIC horizon has hue of 10YR, 2.5Y, or 5Y, 
value of 5 or 6, and chroma of 1 or 2, It is gravel, coarse 
sand, or stratified sand and gravel. 

Sebewa soils in most landscapes are near Gilford and 
Matherton soils. They have a finer textured solum than 
Gilford soils and a gray subsoil, whereas Matherton soils 
have a grayish brown subsoil. 


Sh—Sebewa loam. This nearly level soil is in de- 
pressed areas in drainageways, on wet outwash plains, 
and in old glacial spillways. Individual areas range 
from about 3 to 80 acres or more in size. Most areas are 
irregular in shape. A few areas that border upland 
drainageways are long and narrow. Slopes are 0 to 2 
percent. ; 

Included with this soil in mapping are small gently 
sloping areas of Matherton soils in some places. Also 
ine uoed are some small areas where the subsoil is 
silty. 

Sebewa loam is wet and has a seasonal high water 
table, It requires artificial drainage for most crops. If 
well managed, it is well suited to cultivated crops. 
Some undrained areas are used only for pasture. 
Others are wooded with poor-quality lowland hard- 
woods. A few areas are used as a source of sand and 
gravel. Limitations are severe for most nonfarm uses. 
Capability unit IIw-3(8/5c); woodland suitability 
group 2w1; woody plant group 2. 


Selfridge Series 


The Selfridge series consists of nearly level and 
gently sloping, somewhat poorly drained soils on till 
plains, moraines, and in old lake beds. 

In a representative profile the surface layer is very 
dark grayish brown loamy sand 10 inches thick. The 
subsurface layer is brown loamy sand 4 inches thick. 
The. upper 8 inches of the subsoil is yellowish brown, 
very friable, mottled loamy sand. The middle 5 inches 
is dark brown, friable, mottled sandy loam. The lower 
7 inches is yellowish brown, firm, mottled light clay 
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loam. The calcareous underlying material, at a depth 
of 34 inches, is brown loam. 

Runoff is slow. Permeability is rapid in the upper 
20 to 40 inches of sandy material and moderate and 
moderately slow in the loamy underlying material. 
Available water capacity is moderate. 

If adequately drained Selfridge soils are moderately 
well suited to farming. They are severely limited for 
most nonfarm uses. 

Representative profile of Selfridge loamy sand, 0 to 
4 percent slopes, in a cultivated area 1,100 feet east 
and 900 feet north of the southwest corner of sec. 2, 
T.8N., R. 1 W. 


Ap—0 to 10 inches; very dark grayish brown (10YR 3/2) 
loamy sand; weak medium granular structure; very 
friable; few fine roots; slightly acid; abrupt smooth 
boundary. 

A2—10 to 14 inches; brown (10YR 5/3) loamy sand, many 
medium distinct dark grayish brown (10YR 4/2) 
streaks; weak medium subangular blocky structure; 
very friable; medium acid; clear irregular bound- 


ary. 

Bi—14 to 22 inches; yellowish brown (10YR 5/4) loamy 
sand; many medium yellowish brown (10YR 5/6) 
concretions and few fine distinct dark reddish brown 
(5YR 3/4) concretions; weak medium subangular 
blocky structure; very friable; slightly acid; clear 
irregular boundary. 

B21t—22 to 27 inches; dark brown (10YR 4/8) sandy loam; 
many medium distinct strong brown (7.5YR 5/6) 
mottles and a few fine faint pale brown (10YR 
6/3) mottles; moderate coarse subangular blocky 
structure; friable; 3 percent pebbles; medium acid; 
clear wavy poundery: . 

TIB22t—27 to 34 inches; yellowish brown (10YR 5/6) light 
clay loam; many medium distinct grayish brown 
(10YR 5/2) mottles and few fine faint pale brown 
(10YR 6/3) mottles; moderate medium angular 
blocky structure; firm; 5 percent pebbles; neutral; 
clear wavy boundary. 

IIC—34 to 60 inches; brown (10YR 5/8) loam; common 
medium light gray (10YR 7/1) mottles and com- 
mon medium distinet yellowish brown (10YR 5/6) 
mottles; moderate medium eneuee blocky struc- 
ture; 5 percent pebbles; friable; slight efferves- 
cence; mildly alkaline. 


The solum is 30 to 40 inches thick, and depth to efferves- 
cent material is 80 to 40 inches. 

The Ap horizon is very dark grayish brown (10YR 3/2) 
or very dark brown (10YR 2/2) loamy sand or sandy loam. 
The A2 horizon is brown (10YR 5/8) or grayish brown 
(10YR 5/2) loamy sand or sand 2 to 4 inches thick. 

The Bi horizon ranges from yellowish brown (10YR 5/4, 
5/6) to brown (10YR 5/3) loamy sand or sand. The B21 
horizon is dark brown (10YR 4/8) or dark yellowish brown 
(10YR 4/4) sandy loam or loamy sand. The B horizon has 
low chroma mottles above a depth of 30 inches. The IIBt 
horizon is light clay loam, loam, sandy clay loam, or 
gravelly sandy clay loam. In places the lower part of the 
solum Is as much as 25 percent gravel. 

The IIC horizon ranges from loam to silty clay loam. 
The C horizon has thin layers and small pockets of sandy 
loam; silt, or fine sand below a depth of 40 inches in some 
places. 

Selfridge soils in most landscapes are near Metea and 
Metamora soils. They have mottles throughout the subsoil, 
whereas Metea soils do not. They are coarser textured in the 
upper part of the subsoil than Metamora soils. 


SeA—Selfridge loamy sand, 0 to 4 percent slopes. 
This nearly level and gently sloping soil is on broad 
plains, terraces, and uplands. On the uplands and till 
plains it occurs as irregularly shaped areas on foot 
slopes and as long, narrow areas on low lying beach 


ridges, Individual areas range from about 5 to 20 acres 
in size, 


Included with this soil in mapping are some small 
areas of Metea soils. 
' Wetness and low available water capacity in the up- 
per sandy part of the soil are the main limitations. If 
adequately drained the soil is moderately well suited to 
corn, beans, wheat, oats, and forage crops. Some areas 
are wooded with mixed hardwoods. Many woodlots are 
pastured. Limitations are severe for most nonfarm 
uses. Capability unit IIIw-1(4/2b); woodland suit- 
ability group 3s3; woody plant group 2. 


Shoals Series 


The Shoals series consists of nearly level, somewhat 
poorly drained soils on fiood plains. These soils formed 
in loamy alluvium. 

In a representative profile the surface layer is dark 
grayish brown loam 9 inches thick. The upper 10 
inches of the subsoil is grayish brown, friable, mottled 
loam. The lower 19 inches of the subsoil is yellowish 
brown, firm, mottled light silty clay loam. The cal- 
careous underlying material begins at a depth of 38 
inches. The upper 13 inches is grayish brown, mottled 
loam. The lower part to a depth of 60 inches is strat- 
ified, grayish brown fine sandy loam, loamy fine sand, 
and silt loam. 

Runoff is very slow, and the soil is subject to flood- 
ing. Permeability is moderate. Available water capac- 
ity is high. 

Shoals soils are well suited to farming if they are 
adequately drained and if the hazard of seasonal flood- 
ing is overcome. Many areas of these soils are wooded. 
Some are in permanent grass. These soils are severely 
limited for most nonfarm uses. 

Representative profile of Shoals loam, in a culti- 
vated area 492 feet north and 261 feet west of the 
southeast corner of sec. 10, T. 8 N., R. 4 W. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) loam; 
moderate medium granular structure; friable; many 
fine roots; neutral; abrupt smooth boundary. 

B1—9 to 19 inches; grayish brown (10YR 5/2) loam; many 
medium distinct yellowish brown (10YR 5/4) mot- 
tles and many medium prominent dark reddish 
brown (5YR 3/4) mottles; weak medium sub- 
angular blocky structure; friable; neutral; abrupt 
smooth boundary. 

B21—19 to 30 inches; yellowish brown (10YR 5/4) light 
silty clay loam; few fine faint grayish brown 
(10YR 5/2) mottles; weak medium subangular 
blocky structure; firm; neutral; clear wavy bound- 


ary. 

B22—30 to 38 inches; yellowish brown (10YR 5/6) light 
silty clay loam; common fine distinct gray (1L0YR 
5/1) mottles; few fine distinct very dark grayish 
brown (10YR 3/2) organic stains; moderate 
medium subangular blocky structure; firm; neutral; 
clear wavy boundary. 

Cig-—88 to 51 inches; grayish brown (10YR 5/2) loam; 
many coarse distinct yellowish brown (10YR 5/6) 
mottles; massive; friable; mildly alkaline; slight 
effervescence. 

C2g—51 to 60 inches; grayish brown (10YR 5/2) stratified 
fine sandy loam, loamy fine sand, and silt loam; 
many medium distinct yellowish brown mottles; 
ee very friable; slight effervescence; mildly 
alkaline. 


The solum is 30 to 40 inches thick. Organic matter stain- 
ing and accumulation decreases irregularly throughout the 
B horizon and the upper part of the C horizon. Reaction 
throughout the solum is neutral or mildly alkaline. 

The A horizon is dark grayish brown (10YR 4/2), very 


32 SOIL SURVEY 


dark grayish brown (10YR 3/2), or dark brown (10YR 3/3, 
4/3) 


The B horizon is grayish brown (1L0YR 5/2), yellowish 
brown (10YR 5/4, 5/6), dark grayish brown (10YR 4/2), or 
brownish yellow (10YR 6/8) loam, silt loam, or light silty 
et loam that has strata of fine sandy loam or light clay 
oam. 

The C horizon is fine sandy loam, sandy loam, loam, or 
silt loam that has thin strata of sand, loamy sand, clay loam, 
or silty clay loam. 

The Shoals soils in most landscapes are near Sloan, Cer- 
esco and Cohoctah soils. They lack the overall gray colors 
in the subsoil that are characteristic of Sloan soils. They 
are finer textured throughout the subsoil than Ceresco and 
Cohoctah soils. : 


Sh—Shoals loam. This nearly level soil is on second 
bottoms on the large flood plains and on first bottoms 
on the smaller flood plains. Individual areas range 
from about 5 to 60 acres or more in size. Slopes are 0 
to 2 percent. Included in mapping are small, wet de- 
pressions and old abandoned channels occupied by 
Sloan soils. ; 

Shoals loam has a seasonal high water table and is 
subject to flooding. This soil is well suited to farming 
if problems can be overcome. Most areas on first bot- 
toms are in permanent grass or are wooded. Some 
areas on second bottoms are cleared and used for such 
row crops as corn and beans. Other areas are in per- 
manent grass and idle. Limitations are severe for most 
nonfarm uses. Capability unit Ilw-1(L—2c) ; wood- 
land suitability group 204; woody plant group 2. 


Sims Series 


The Sims series consists of nearly level, very poorly 
drained and poorly drained soils in depressions and on 
broad flats of till plains and moraines. These soils 
formed in caleareous loamy glacial till. 

In a representative profile the surface layer is a 
very dark gray and gray light silty clay loam about 
14 inches thick. The upper 10 inches of the subsoil is 
gray clay loam. The middle 12 inches is gray light 
clay loam. The lower 4 inches is gray silty clay loam. 
The underlying material at a depth of 40 inches is 
gray silty clay loam. 

Runoff is very slow to ponded. Permeability is slow. 
Available water capacity is high. 

Sims soils are well suited to farming if they are 
adequately drained. They are severely limited for most 
nonfarm uses. 

Representative profile of Sims silty clay loam in a 
cultivated area 800 feet east and 850 feet north of the 
southwest corner of 12 T. 7 N., R. 4 W. 


Ap—0 to 9 inches; very dark gray (10YR 3/1) light silty 
clay loam; weak medium granular. structure; firm; 
3 percent pebbles; abrupt smooth boundary: 

A12—9 to 14 inches; gray (10YR 5/1) light silty clay loam; 
few fine distinct yellowish brown (10YR 5/4) mot- 
tles; weak medium subangular blocky structure; 
firm; 8 percent pebbles; neutral; clear wavy 
boundary. 

B2ig—t4 to 24 inches; gray (10YR 6/1) clay loam; fine 
distinct yellowish brown mottles (10YR 5/6) and 
few fine faint gray (10YR 5/1) mottles; weak 
medium angular blocky structure; friable; 5 per- 
cent pebbles; neutral; clear wavy boundary. 

B22g—24 to 86 inches; gray (10YR 5/1) light clay loam; 
many coarse distinct yellowish brown (10YR 5/6) 
mottles; moderate medium subangular blocky struc- 
ture; friable; 5 percent pebbles; neutral; clear wavy 
boundary. 


B3g—36 to 40 inches; gray (10YR 6/1) silty clay loam; 
many medium distinct yellowish brown (10YR 5/6) 
mottles; massive; 5 percent pebbles; clear wavy 
boundary. 

Cg—40 to 60 inches; gray (10YR 6/1) silty clay loam; many 
medium distinct yellowish brown (10YR 5/6) mot- 
tles; massive; firm; 5 percent pebbles; mildly alka- 
line; slight effervescence, 


The solum is 20 to 40 inches thick. Pebble content through- 
out the profile ranges from 1 to 8 percent. Reaction is gen- 
erally neutral or mildly alkaline, but is slightly acid in 
places. 

The af horizon is very dark gray (10YR 3/1), black 
(10YR 2/1), or very dark brown (10YR 2/2) light silty clay 
loam or light clay loam. The A12 horizon is not present 
in all places. In undisturbed areas the Al horizon is black 
(10YR 2/1) or very dark gray (10YR 38/1) and is 5 to 9 
inches thick. : 

The B horizon has hue of 10YR or 2.5Y, value of 5 or 6, 
and chroma of 1 and 2. It is clay loam, silty clay loam, or 
light silty clay. Clay content ranges from 35 to 45 percent. 
The C horizon is clay loam or silty clay loam. 

The mean annual soil temperature in this county is out- 
side the stated range for the series, but this difference does 
not alter use and management. 

Sims soils in most landscapes are near Parkhill, Blount, 
and Corunna soils. They are finer textured in the solum than 
Parkhill or Corunna soils. They have gray colors in the 
Solum, whereas Blount soils have brown colors. They dif- 
fer from Blount soils in having a dark colored surface 
layer. 

Sm—Sims silty clay loam. This nearly level soil is on 
low till plains, in old lake beds and drainageways, and 
on depressed uplands. Individual areas range from 
about 5 to 100 acres or more in size. Most areas are 
irregular in shape. Slopes are 0 to 2 percent. Included 
in mapping are small areas of Parkhill and Colwood 
soils and small areas of soils that have more clay 
throughout the profile. 

Wetness is the main limitation. Most areas are 
farmed, and the soil is well suited to this use if ade- 
quately drained. Surface drainage must be provided 
in addition to subsurface drainage. Drained areas are 
in corn, sugar beets, beans, wheat, oats, and forage 
crops. Undrained areas are used for pasture or remain 
wooded with slow growing, poor quality, lowland hard- 
woods, Many of these woodlots are pastured. Limita- 
tions are severe for most nonfarm uses. Capability unit 
Iw-1(1.5e) ; woodland suitability group 2w1; woody 
plant group 2. 


Sisson Series 


The Sisson series consists of gently sloping, well 
drained soils on outwash plains and on lake plains. 
These soils formed in loamy lacustrine deposits. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam 8 inches thick. The 
subsurface layer is light yellowish brown fine sandy 
loam 7 inches thick. The upper 8 inches of the subsoil 
is yellowish brown, friable fine sandy loam. The lower 
15 inches is dark brown firm light silty clay loam. The 
upper 4 inches of the underlying material is yellowish 
brown silt loam. The underlying caleareous material 
beginning at a depth of 42 inches is brown stratified 
silt, fine sand, and very fine sand. 

Runoff is medium. Permeability is moderate. Avail- 
able water capacity is high. 

Sisson soils are well suited to farming. They are 
slightly to severely limited for nonfarm uses. 
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Representative profile of Sisson fine sandy loam, 2 
to 6 percent slopes, in a cultivated field 1,960 feet 
south and 640 feet east of northwest corner of sec. 29, 
T.5N., R. 2 W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) fine 
sandy loam; weak medium granular structure; very 
friable; many roots; neutral; abrupt smooth 
boundary. 

A2—8 to 15 inches; light yellowish brown (10YR 6/4) fine 
sandy loam; weak fine granular structure; very 
friable; many roots; slightly acid; clear wavy 
boundary. 

B1—15 to 23 inches; yellowish brown (10YR 5/4) fine sandy 
loam; moderate fine Suban elie blocky structure; 
friable; many roots; slightly acid; abrupt smooth 
boundary. 

B2t—23 to 38 inches; dark brown (7.5YR 4/4) light silty 
clay loam; moderate’ fine subangular blocky struc- 
ture; firm; few clay films; many light yellowish 
brown (10YR 6/4) silt coatings; slightly acid; 
abrupt smooth boundary. 

C1—38 to 42 inches; yellowish brown (10YR 5/4) silt loam; 
weak thin platy structure; friable; slight efferves- 
cence; mildly alkaline; clear smooth boundary. 

C2—42 to 60 inches; brown (10YR 5/8) stratified silt, fine 
sand, and very fine sand; massive; friable; few 
ie coatings; strong effervescence; moderately 
alkaline, 


The solum is 30 to 42 inches thick. Reaction below the 
Ap horizon is slightly acid to mildly alkaline. 

The Ap horizon is dark grayish brown (10YR 4/2), brown 
(LOYR 5/3), or dark brown (10YR 4/3). Where present, the 
A2 horizon is light yellowish brown (10YR 6/4), pale brown 
(10YR 6/3), or brown (10YR 5/3). 

The B horizon is yellowish brown (10YR 5/4, 5/6), dark 
brown (7.5YR 4/4), or dark yellowish brown (10YR 4/4) 
fine sandy loam, silt loam, and light silty clay loam. The 
thickness and sequence of layers vary because of stratifica- 
tion. The B2t horizon is dominantly light silty clay loam 
or heavy silt loam. 

The C horizon is stratified silt, fine sand, and very fine 
sand. There are a few 1-3 inch lenses of silty clay loam or 
silty clay. This horizon is strongly effervescent or violently 
effervescent. 

Sisson soils in most landscapes are near Kibbie and 
Lapeer soils. They lack the grayish brown mottles through- 
out the subsoil that are characteristic of Kibbie soils. They 
have a finer textured subsoil and underlying material than 
Lapeer soils. 


SnB—Sisson fine sandy loam, 2 to 6 percent slopes. 
This gently sloping soil is on smooth upper side slopes, 
interdrainage divides, and on short side slopes border- 
ing well defined drainage channels. Individual areas 
range from 3 to about 20 acres in size. They are irregu- 
lar in shape. 

Included with this soil in mapping are some small 
areas of Kibbie and Colwood soils in depressions and 
drainageways. Small wet spots of less than 3 acres 
are identified by spot symbols on the soil map. 

Erosion is the main problem. This soil is well suited 
to farming. Corn, beans, wheat, oats, and lezsume-grass 
hay are the chief crops. Limitations are slight to se- 
vere for nonfarm uses. Capability unit I[I[e—2 (2.5a-s) ; 
woodland suitability group 101; woody plant group 3. 


Sloan Series 


The Sloan series consists of nearly level, very 
poorly drained soils on flood plains. These soils formed 
in loamy alluvium. 

In a representative profile the surface layer is very 
dark gray loam 10 inches thick. The subsoil is friable, 


gray, mottled silt loam 30 inches thick. The under- 
lying material at a depth of 40 inches is stratified gray 
silt loam, light silty clay loam, and sandy loam. 

Runoff is very slow to ponded. Permeability is mod- 
erate, Available water capacity is high. 

Sloan soils are moderately well suited to farming 
if they are artificially drained and protected from sea-’ 
sonal flooding. Many areas are wooded or in brush 
and grass vegetation. The soils are severely limited 
for most nonfarm uses. 

Representative profile of Sloan loam in a wooded 
area 90 feet south and 120 feet west of the northeast 
corner of sec. 15, T. 8 N., R. 4 W. 


A1—O to 10 inches; very dark gray (10YR 3/1) loam; mod- 
erate medium granular structure; friable; neutral; 
abrupt smooth boundary. 

Big—10 to 18 inches; gray (10YR 5/1) silt loam; common 
fine faint brown (LOYR 5/3) mottles and few fine 
distinct yellowish brown (10YR 5/6) mottles; weak 
medium subangular blocky structure; friable; neu- 
tral; abrupt wavy boundary. 

B21g—18 to 31 inches; gray (10YR 6/1) silt loam; many 
coarse distinct dark gray (10YR 4/1) mottles and 
many coarse distinct yellowish brown (10YR 5/6) 
mottles; weak medium angular blocky structure; 
friable; dark gray colors are traces of organic mat- 
ter; very thin, less than 1 inch, strata of silty clay 
loam; neutral; clear wavy boundary. 

B22g—31 to 40 inches; gray (10YR 6/1) silt loam; common 
medium distinct dark gray (LOYR 4/1) mottles and 
many medium distinct yellowish brown (10YR 
5/6) mottles; weak medium angular blocky struc- 
ture; friable; dark gray colors are accumulations 
of organic matter; neutral; clear wavy boundary. 

Cg—40 to 60 inches; gray (10YR 5/1) stratified silt loam, 
light silty clay loam, and condy loam; many medium 
distinct yellowish brown (10YR 5/6) mottles and 
few fine faint dark gray (10YR 4/1) mottles; mas- 
sive; friable; dark gray material is organic matter; 
slight effervescence; mildly alkaline. 

The solum is 30 to 45 inches thick. Organic accumula- 
tions are irregular throughout the B horizon and upper part 
of the C horizon. Reaction throughout the solum is neutral 
or mildly alkaline. 

The A horizon is very dark gray (10YR 3/1), black 
(10YR 2/1), or very dark brown (10YR 2/2). There is an 
Al12 horizon in some places. 

The B horizon is gray (10YR 6/1, 5/1), dark gray (10YR 
4/1), grayish brown (10YR 5/2), or dark eeaish brown 
(10YR 4/2) loam or loam that has thin strata of silty clay 
loam, sand, loamy sand, or sandy loam. 

The C horizon has thin layers of sand, loamy sand, sandy 
loam, loam, silt loam, or silty clay loam. 

Sloan soils in most landscapes are near Shoals and 
Cohoctah soils. They have grayer colors in the subsoil than 
Shoals soils, and are finer textured throughout the solum 
than Cohoctah soils. 


So—Sloan loam. This nearly level soil is on first bot- 
toms on the flood plains. Individual areas range from 
5 to 120 acres in size. Slopes are 0 to 2 percent. In- 
cluded in mapping are small areas of Shoals and Co- 
hoctah soils and small ponded areas in some places. 

Wetness and seasonal flooding are the main prob- 
lems. Most areas are wooded or in permanent grass. 
A few are used for permanent pasture. If artificially 
drained, the soil is used for such row crops as corn 
and soybeans, Limitations are severe for nonfarm uses. 
Capability unit IlTw-2(L-2c); woodland suitability 
group 2wl1; woody plant group 2. 


Spinks Series 
The Spinks series consists of nearly level to sloping, 
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well drained soils on moraines, outwash plains, stream 
terraces, and old glacial beach ridges. 

In a representative profile the surface layer is dark 
brown loamy sand 8 inches thick. The upper 11 inches 
of the subsoil is yellowish brown, loose sand. The lower 
35 inches is brown, loose sand that has bands of strong 
brown, very friable sandy loam (fig. 7). The under- 
lying material at a depth of 54 inches is pale brown 
sand. 

Runoff is very slow to medium. Permeability is 
rapid and moderately rapid. Available water capacity 
is low. 

Spinks soils are moderately suited to farming if 
droughtiness, the erosion hazard, and low natural fer- 
tility can be overcome. Many areas have been cleared 
and cultivated. Others are idle, pastured, or wooded. 


Figure 7.—Profile of Spinks loamy sand showing the charac- 
teristic banding in the lower part of the subsoil. 


The soils are slightly to moderately limited for most 
nonfarm uses. 

Representative profile of Spinks loamy sand, 0 to 6 
percent slopes, in an idle field 2,310 feet east and 544 
ae sun of the northwest corner of sec. 26, T. 5 N., 

.1W. 


Ap—0 to 8 inches; dark brown to brown (10YR 4/3) loamy 
sand; weak medium granular structure; very fri- 
able; many roots; 2 percent pebbles; medium acid; 
abrupt wavy boundary. 

A2—8 to 19 inches; dark yellowish brown (10YR 5/4) sand; 
single pee loose; common roots; 2 percent peb- 
bles; slightly acid; clear wavy boundary. 

A2&Bt—19 to 81 inches; pale brown (10YR 6/3) sand (A2 
part); single grained; loose; bands of strong brown 
(7.5YR 5/6) sandy loam (Bt part); weak medium 
subangular blocky structure; very friable; few fine 
roots; textural bands are % to 1 inch thick and 
spaced 1 to 4 inches apart; few thin clay coatings; 
2 percent pebbles; slightly acid; clear irregular 
boundary. 

Bt&A2—31 to 39 inches; strong brown (7.5YR 5/6) sandy 
loam (Bt part); weak medium subangular blocky 
structure; very friable; textural bands are 2 to 4 
inches thick and spaced % to 1 inch apart; few thin 
clay films. Brown (10YR 5/38) sand (A2 part); 
single grained; loose; few fine roots; 2 percent 
pebbles; slightly acid; clear irregular boundary. 

A2&Bt—89 to 54 inches; brown (10YR 5/3) sand (A2 per: 
single grained; loose. Bands of strong brown 
(7.5YR 5/6) loamy sand (Bt part); weak fine sub- 
angular blocky structure; very friable; bands are 
% to 2 inches thick and spaced 1 to 5 inches apart; 
few thin clay coatings; 2 percent pebbles; neutral; 
gradual irregular boundary. 

C—54 to 60 inches; pale brown (10YR 6/3) sand; single 
grained; loose; 5 percent pebbles; slight efferves- 
cence; moderately alkaline. 


The solum is from 43 inches to 60 inches or more thick. 
Pebble content ranges from 0 to 15 percent. Reaction ranges 
from medium acid to neutral. 

The Ap horizon is dark grayish brown (10YR 4/2), brown 
(10YR 4/3, 5/8), or grayish brown (10YR 5/2). Where the 
A horizon is very dark grayish brown (10YR 3/2) or dark 
brown (10YR 3/3), the dry color is light brownish gray 
(10YR 6/2) or light gray (10YR 7/2). 

The A2 horizon is dark yellowish brown (10YR 4/4), yel- 
lowish brown (10YR 5/4, 5/6), light yellowish brown 
(10YR 6/4), or brownish yellow (10YR 6/6) sand or loamy 
sand. The A2 part of the A2&Bt and Bt&A2 horizons is 
brown (10YR 5/3), pale brown (10YR 6/3), yellowish brown 
(10YR 5/4, 5/6), and light yellowish brown (10YR 6/4) 
sand or loamy sand. The Bt part of the A2&Bt and Bt&A2 
horizons is yellowish brown (10YR 5/4), dark brown (7.5YR 
4/4), dark yellowish brown (10YR 4/4), or strong brown 
foe 5/6). Individual bands are loamy sand or sandy 
oam. 

The C horizon ranges from neutral to moderately alkaline, 

Spinks soils in most landscapes are near Boyer, Oakville, 
and Thetford soils and the Spinks variant soils. They differ 
from Boyer soils in having a thicker solum and no gravelly 
underlying material. They differ from Oakville soils in hav- 
ing bands of loamy sand and sandy loam in the subsoil. 
They do not have the mottles in the subsoil that are char- 
acteristic of Thetford soils. They do not have the pebbles 
and cobblestones throughout the profile that are characteris- 
tic of the Spinks variant. 


SpB—Spinks loamy sand, 0 to 6 percent slopes. This 
nearly level and gently sloping soil is on broad plains 
and ridgetops and on benches bordering rivers and 
streams. Individual areas range from about 5 to 100 
acres or more in size. The large areas on the plains are 
long and irregular in shape. This soil has the profile 
described as representative of the series. 

Included with this soil in mapping are some small 
eroded areas and areas where loamy material is below 
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a depth of 40 inches. Small wet spots less than 3 acres 
in size are identified by spot symbols on the soil map. 

Low available water capacity and the hazard of soil 
blowing are problems. Most areas have been cleared 
and cultivated. Many are now idle. A few areas are 
pastured. Others are wooded with mixed upland hard- 
woods. This soil is moderately suited to such crops as 
corn, beans, wheat, oats, and legume-grass hay. Limi- 
tations are slight for most nonfarm uses. Capability 
unit IIIs-1(4a); woodland suitability group 285; 
woody plant group 3. 

SpC—Spinks loamy sand, 6 to 12 percent slopes. This 
sloping soil is in areas bordering drainageways and on 
ridges and moraines. Areas bordering drainageways 
are long and uniform and range from 5 to 60 acres. 
Narrow ridges are long and irregular and are generally 
less than 20 acres in size. Areas on moraines range 
from 5 to 20 acres in size and are irregular in shape. 
This soil has a profile similar to the one described as 
representative of the series, but it is shallower over 
the underlying sandy material and has a surface layer 
of grayish brown loamy sand. 

Included with this soil in mapping are small eroded 
areas and small areas of soils that have thin layers 
of very fine sand and silt in the underlying material. 
Small wet spots less than 3 acres in size are identified 
by spot symbols on the soil map. 

Low available water capacity and the hazard of soil 
blowing are problems. Most areas of this soil are idle 
or pastured, A few areas are cultivated. Others remain 
wooded. This soil is only moderately suited for such 
commonly grown crops as small grains and legume- 
grass hay. Limitations are moderate for most nonfarm 
uses. Capability unit IIle-4 (4a) ; woodland suitability 
group 285; woody plant group 3. 


Spinks Variant 


The Spinks variant consists of nearly level and 
gently sloping, well drained soils on outwash plains 
and old, high terraces: These soils formed in cobbly, 
sandy, and loamy glaciofluvial deposits. 

In a representative profile the surface layer is very 
dark grayish brown and dark brown cobbly loamy 
sand 7 inches thick. The upper 17 inches: of the sub- 
soil is dark brown, very friable cobbly loamy sand. 
The lower 24 inches is yellowish brown, loose cobbly 
sand that has bands of dark brown, friable sandy 
loam. The underlying material, at a depth of 48 inches, 
is light yellowish brown cobbly sand. 

Runoff is slow. Permeability is rapid. Available wa- 
ter capacity is low. Some areas of Spinks variant have 
been cleared but are now idle and are covered with 
grass-brush vegetation. A few areas remain wooded. 
These soils are poorly suited to farming because of 
cobbles, stones, droughtiness, and low natural fertility. 
They are moderately to severely limited for most non- 
farm uses. 

Representative profile of Spinks cobbly loamy sand, 
cobbly variant, 0 to 6 percent slopes, in an idle field 
2,180 feet west and 625 feet north of southeast corner 
of sec. 10, T. 8 N., R. 1 W. 

A11—0 to 5 inches; very dark grayish brown (10YR 3/2) 


cobbly loamy sand; weak medium granular struc- 
ture; very friable; many fine roots; 50 percent 


ebbles and cobblestones; neutral; clear irregular 


oundary. 

A12—5 to 7 inches; dark brown (7.5YR 4/2) cobbly loamy 
sand; weak medium subangular blocky structure; 
very friable; many fine roots; 50 percent pebbles 
and cobblestones; neutral; clear irregular boundary. 

B1—7 to 24 inches; dark brown (7.5YR 4/4) cobbly loamy 
sand; weak medium subangular blocky structure; 
very friable; few roots; 60 percent pebbles and 
cobblestones; slightly acid; clear irregular bound- 


ary. 

A2&Bt—24 to 48 inches; yellowish brown (10YR 5/6) cob- 
bly sand (A2 part); single grained; loose; bands of 
dark brown (7.5YR 4/4) sandy loam (Bt part); 
moderate medium subangular blocky structure; fri- 
able; few clay films; 60 percent pebbles and cob- 
blestones; neutral; clear irregular boundary. 

C—48 to 60 inches; light yellowish brown (10YR 6/4) cob- 
bly sand; single grained; loose; 40 percent pebbles 
and cobblestones; mildly alkaline; slight efferves- 
cence. 


The solum is 40 to 60 inches or more thick. Reaction 
throughout the solum ranges from medium acid to mildly 
alkaline. Pebbles and cobblestones range from 35 percent 
to more than 60 percent throughout the profile. Coarse frag- 
ments are about 30 percent stones, 65 percent cobbles, and 
5 percent pebbles. 

he Ai horizon is very dark grayish brown (10YR 8/2), 
very ernie (10YR 3/1), dark brown (10YR 3/3, 4/3), 
brown (10YR 5/8), or dark grayish brown (10YR 4/2). The 
Al horizon is light brownish gray (10YR 6/2) or light 
pray (10YR 7/2) dry. The Ai2 horizon is dark grayish 

rown (10YR 4/2) or dark brown (10YR 4/3). 

The B1 horizon is dark brown (7.5YR 4/4), brown (7.5YR 
5/4 or 10YR 5/3), yellowish brown (10YR 5/4, 5/6), or 
strong brown (10YR 5/6) loamy sand or sand. The A2 pas 
of the A2&Bt horizon is strong brown (7.5YR 5/6), yellow- 
ish brown (10YR 5/4, 5/6), pale brown (10YR 6/8), or light 
yellowish brown (10YR 6/4) sand or loamy sand. 

The Bt part of the A2&Bt horizon is dark brown (7.5YR 
4/4), brown (7.5YR 5/4), dark yellowish brown (10YR 
4/4), or yellowish brown (10YR 5/4) loamy sand or sandy 
loam. The bands are % to 5 inches thick, are spaced 2 to 
10 inches apart, and have an accumulative thickness of more 
than 6 inches. 

The C horizon is light yellowish brown (10YR 6/4), pale 
brown (10YR 6/8), yellowish brown (10YR 5/4, 5/6), or 
strong brown (7.5YR 5/6). 

The Spinks variant and Spinks soils formed in similar 
material. The variant has a higher content of coarse frag- 
ments than Spinks soils. 


StB—Spinks cobbly loamy sand, cobbly variant, 0 to 
6 percent slopes. This nearly level and gently sloping 
soil is on outwash plains and terraces of old glacial 
drainageways. Individual areas range from 5 to 80 
acres in size. They are long and narrow. 

Included with this soil in mapping are small areas 
of Thetford soils in depressions. Wet spots less than 
3 acres in size are identified by spot symbols on the 
soil map. 

The presence of cobbles and stones, the droughtiness, 
and the low natural fertility are limitations (fig. 8) 
of this soil for farming. Nearly all areas of this soil are 
idle. A few are wooded. Because of the cobbles and 
stones in the surface layer, tillage is impractical. Limi- 
tations are moderate to severe for most nonfarm uses. 
Capability unit Vs—1(4a) ; woodland suitability group 
288; woody plant group 3. 


Thetford Series 


The Thetford series consists of nearly level to gently 
sloping, somewhat poorly drained soils on outwash 
plains, moraines, till plains, and terraces. 
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Figure 8.—Exposed bank of Spinks variant. Coarse fragments 
dominate the soil profile. 


In a representative profile the surface layer is very 
dark gray loamy sand 9 inches thick. The upper 5 
inches of the subsoil is yellowish brown, very friable, 
mottled loamy sand. The next 7 inches is pale brown, 
mottled loamy sand. The next 7 inches is a mixture of 
dark yellowish brown, friable, heavy loamy sand and 
brown, very friable, mottled loamy sand. The lower 
6 inches of the subsoil is grayish brown and strong 
brown, friable sandy loam. The underlying material 
at a depth of 34 inches is pale brown, mottled sand. 

Runoff is slow. Permeability is moderately rapid. 
Available water capacity is low. 


Thetford soils are moderately suited to farming if 
wetness can be overcome. They are severely limited 
for most nonfarm uses. 

Representative profile of Thetford loamy sand, 0 to 
3 percent slopes, in a cultivated field 2,440 feet east 
of the center of sec. 2, T. 8 N., R. 1 W. 


Ap—0 to 9 inches; very dark gray (10YR 3/1) loamy sand; 
weak fine granular structure; very friable; many 
fine roots; slightly acid; abrupt smooth boundary. 

Bi—9 to 14 inches; yellowish brown (10YR 5/4) loam 
sand; few fine faint brownish yellow (10YR 6/6 
mottles; weak coarse subangular blocky structure; 
very friable; few fine distinct dark grayish brown 
worm casts, slightly acid; clear irregular boundary. 

A’2—14 to 21 inches; pale brown (10YR 6/3) loamy sand; 
few fine faint brownish yellow (10YR 6/6) mottles; 
weak thick platy structure; very friable; weak 
fragipan structural development; few fine shotlike 
dark brown (ree 3/3) concretions; friable to 
slightly brittle; medium acid; clear irregular 


boundary. 

B’21t&A’22—21 to 28 inches. B part—dark yellowish brown 
(10YR 4/4) heavy loamy sand; common medium 
pelowieh brown mottles and many medium pale 
rown mottles; weak medium subangular blocky 
structure; friable; horizons are from % to 2 inches 
thick; medium acid; clear irregular boundary. A 
part—brown (10YR 5/8) loamy sand; few fine faint 
dark brown (10YR 3/83) mottles; weak coarse sub- 
angular blocky structure; very friable; medium 
acid; clear irregular boundary. 

B’22tg—28 to 34 inches; grayish brown (10YR 5/2) and 
strong brown (7.5YR 5/6) sandy loam; weak coarse 
subangular blocky structure; friable; colors are 
about equal in proportion and distribution; 2 per- 
cent pebbles; slightly acid; clear wavy boundary. 

C—34 to 60 inches; pale brown (10YR 6/3) sand; few 
medium faint light brownish gray (10YR 6/2) and 
yellowish brown (10YR 5/6) mottles; loose; % to 
1 inch yellowish brown color bands; 5 percent 
pebbles; neutral. 


The solum is 30 to 60 inches thick. Reaction is medium 

acid to mildly alkaline. 

he Ap horizon is very dark gray (10YR 3/1), very dark 
grayish brown. (LOYR 3/2), or dark brown (10YR 3/8). In 
places there is an A2 horizon of brown (10YR 5/3) loamy 
sand 1 to 6 inches thick. 

The A’2 part of the A’2 & B’t horizon is mottled, pale 
brown (10YR 6/3), brown (10YR 5/3), very pale brown 
(10YR 7/4 or 7/4), or light yellowish brown (10YR 6/4) 
loamy sand or sand. The B part of the A’2 & B’t horizon 
is mottled dark yellowish brown (10YR 4/4), yellowish 
brown (10YR 5/4), or brown (10YR 5/3) loamy sand or 
sandy loam. Thickness of the discontinuous loamy sand and 
sandy loam bands in the B part is % to 3 inches. The A’2 
and B’t oceur as separate horizons in some places. 

The C horizon is pale brown (10YR 6/3), preven brown 
(10YR 5/2), gray (10YR 5/1), light brownish gray (10YR 
6/2), or light peowien brown (10YR 6/4). 

Thetford soils in most landscapes are near Spinks and 
Selfridge soils. They have mottles in the subsoil, whereas 
Spinks soils do not. They do not have the underlying loamy 
material characteristic of Selfridge soils. 


ThA—Thetford loamy sand, 0 to 3 percent slopes. 
This nearly level and gently sloping soil occupies ter- 
races on broad plains and depressions and foot slopes 
of the uplands. Individual areas on the plains are about 
5 to 40 acres and irregular in shape. On stream ter- 
races, in depressions, and on foot slopes, they are long 
and 5 to 20 acres. Included in mapping are small areas 
of Granby and Gilford soils in minor depressions and 
drainageways. 

Seasonal wetness is the main limitation. Some areas 
have been drained and cultivated. Others are idle or 
pastured. A few areas remain wooded with mixed 
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hardwoods. Drained areas are suited to such crops as 
field beans, soybeans, wheat, oats, and legume-grass 
hay. Limitations are severe for most nonfarm uses. 
Capability unit IIIw-1(4b); woodland suitability 
group 3s3; woody plant group 2. 


Wallkill Series 


This series consists of nearly level, very poorly 
drained soils in depressional areas in moraines and on 


till plains and flood plains. These soils formed in loamy. 


Minera] alluvium over organic material. 

In a representative profile the surface layer is very 
dark brown loam 5 inches thick. The subsoil is very 
dark brown, friable silt loam 14 inches thick. The up- 
per 18 inches of the underlying material is black muck. 
are lower 37 inches is dark yellowish brown mucky 
peat. 

Runoff is very slow to ponded. Permeability is mod- 
erate in the mineral material and moderately slow to 
moderately rapid in the organic material. Available 
water capacity is very high. 

Many areas are wooded or in permanent grass. A 
few areas are used for hay, pasture, and crops. If 
adequately drained, these soils are moderately well 
suited to farming. They are severely limited for most 
nonfarm uses. 

- Representative profile of Wallkill loam in an idle 
area 1,000 feet north and 100 feet west of the center 
of sec, 20, T. 5 N., R. 1 W. 


Al—0 to 5 inches; very dark brown (10YR 2/2) loam; 
moderate fine granular structure; friable; 2 percent 
pebbles; medium acid; gradual wavy boundary. 

Bg—5 to 19 inches; very dark brown (10YR 2/2) silt loam; 
moderate fine subangular blocky structure; many 
fine roots; friable; 5 percent pebbles; medium acid; 
abrupt smooth boundary. 

W0a—19 to 37 inches; black (10YR 2/1) well decomposed, 
sapric material; moderate medium granular struc- 
ture; friable; less than 10 percent rubbed fibers; 
slightly acid; clear smooth boundary. 

T1Qe—37 to 60 inches; dark yellowish brown (10YR 3/4) 
hemic material; massive; nonsticky; 25 to 30 per- 
cent rubbed fibers;.slightly acid. : 


The mineral soil that overlies the organic material is 16 
to 40 inches thick. It consists of an Al or Ap horizon and 
a weakly expressed structural Bg horizon or a Cg horizon, 
or both. 

The organic layer below the mineral soil is at least 20 
inches thick. The Ap horizon ranges in color from black 
(1LOYR 2/1), very dark brown (10YR 2/2), to dark grayish 
brown (2.5Y 4/2). It is dominantly loam, but ranges from 
sandy loam to clay loam. 

The B horizon ranges in color from gray (5Y 5/1), dark 
gray (5YR 4/1), very dark brown (10YR 2/2), to grayish 
brown (10YR 5/2). It is Somnendy loam or silt loam, but 
ranges from sandy loam to clay loam. The B horizon is 
weakly expressed in most places, or is replaced by a Cg 
horizon. The underlying organic material is hemic or sapric 
and includes woody material or herbaceous material, or both. 

Wallkill soils are formed in the same kind of materials as 
Washtenaw soils. They are underlain by organic material, 
whereas Washtenaw soils are underlain by mineral material. 


Wa—Wallkill loam. This nearly level soil is in depres- 
sions of the uplands, at the outer edge of the flood 
plains, and at the edges of organic material where 
these soils merge with mineral material of the uplands. 
Individual areas range from 2 to about 10 acres in 
size, At the margins of the flood plains and organic 
deposits they are long and narrow. In the upland de- 


pressions they are oval. Included in mapping are small 
areas of Washtenaw soils near adjacent slopes and 
spots of Houghton and Palms soils. 

Wetness is the main limitation. Drainage is neces- 
sary for most crops. Adequate outlets for drainage wa- 
ter are a problem in many areas. Most areas are idle or 
wooded. A few are cultivated or pastured. If adequately 
drained, corn and such special crops as vegetables and 
grass sod can be grown. Limitations are severe for 
most nonfarm uses. Capability unit IIIw-—2(L-2c) ; 
woodland suitability group 4w2; woody plant group 1. 


Wasepi Series 


The Wasepi series consists of nearly level and gently 
sloping, somewhat poorly drained soils on terraces, on 
outwash plains, and in drainageways. These soils 
formed in loamy glaciofluvial deposits, 

In a representative profile the surface layer is very 
dark grayish brown sandy loam 8 inches thick. The 
subsurface layer is brown sandy loam 38 inches thick. 
The upper 4 inches of the subsoil is dark yellowish 
brown, very friable, light sandy loam. The middle 18 
inches is yellowish brown and dark yellowish brown, 
firm and friable, mottled heavy sandy loam. The lower 
4 inches is yellowish brown loose sand. The underlying 
material at a depth of 37 inches is grayish brown, 
stratified sand and gravel. 

Runoff is slow. Permeability is moderately rapid. 
Available water capacity is low. 

Most areas of Wasepi soils are used for crops, A 
few areas are pastured, idle, or wooded. The soils are 
moderately well suited to farming. They are severely 
limited for most nonfarm uses. 

Representative profile of Wasepi sandy loam, 0 to 3 
percent slopes, in an idle field 780 feet south and 70 
feet east of northwest corner of sec. 5, T. 5 N., R. 1 W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
sandy loam; grayish brown (10YR 5/2) dry; weak 
fine granular structure; friable; many roots; 10 

ercent pebbles; slightly acid; abrupt smooth 
oundary. 

A2—8 to 11 inches; brown (10YR 5/3) sandy loam; weak 
thin platy structure; friable; many roots; 10 per- 
cent pebbles; slightly acid; clear wavy boundary. 

Bi—11 to 15 inches; dark yellowish brown (10YR 4/4) light 
sandy loam; common medium faint brown (10YR 
5/3) mottles; weak medium subangular blocky 
structure; very friable; few roots; 10 percent peb- 
bles; slightly acid; clear wavy boundary. 

B21t—15 to 26 inches; yellowish brown (10YR 5/6) sandy 
loam; common medium distinct grayish brown 
(10YR 5/2) and dark brown (7.5YR 4/4) mottles; 
weak medium subangular blocky structure; fri- 
able; few clay films; 10 percent pebbles; slightly 
acid; abrupt wavy boundary. 

B22t—-26 to 33 inches; dark yellowish brown (10YR 4/4) 
heavy sandy loam; many coarse distinct grayish 
brown (10YR 5/2) mottles; moderate fine suban- 
gular blocky structure; firm; few clay films; 10 
percent pebbles; slightly acid; abrupt wavy bound- 


ary. ; 

IIB8—33 to 37 inches; yellowish brown (10YR 5/4) sand; 
common medium distinct light brownish gray 
(LOYR 6/2) and yellowish brown (10YR 5/8) mot- 
tles; single grained; loose; 10 percent pebbles; 
neutral; clear wavy boundary. 

IiCg—87 to 60 inches; grayish brown (2.5Y 5/2) stratified 
sand and gravel; single grained; loose; 60 percent 
pebbles; mildly alkaline; slight effervescence. 


Thickness of the solum is 28 to 40 inches. Pebble content 
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in the solum ranges from 0 to 25 percent. Reaction is 
slightly acid or neutral. 

The Ap horizon is very dark grayish brown (10YR 3/2) 
or very dark brown (10YR 2/2), The A2 horizon is brown 
(10YR 5/8) or pale brown (10YR 6/3) sandy loam or loamy 


sand, 
The B horizon is dark yellowish brown (10YR 4/4), yel- 


lowish brown (10YR 5/6), or strong brown (7.5YR 5/6). 
The BI horizon is sandy loam or loamy sand. The B21t and 
B22t horizons are sandy loam or light sandy clay loam. 
The IIB3 horizon, where present, is sand or loamy sand. 
The JIC horizon is dominantly sand or gravel but ranges 
to stratified sand and gravel. 

Wasepi soils in most landscapes are near Gilford and 
Matherton soils. They have a yellowish brown subsoil, 
whereas Gilford soils have a gray subsoil. Wasepi soils 
have a coarser textured subsoil than Matherton soils. 

WbA—Wasepi sandy loam, 0 to 3 percent slopes. This 
nearly level and gently sloping soil is on broad outwash 
plains, on low terraces, and in drainageways. Most 
areas range from 5 to 40 acres or more. They are ir- 
regular in shape. A few areas along drainageways are 
long and narrow. Included in mapping are small areas 
of sloping Boyer soils and small areas of Gilford soils 
in drainageways and depressions. 

Wetness is the main limitation. Most areas have 
been cleared and farmed. If adequately drained, this 
soil is suited to such crops as corn, field beans, soy- 
beans, wheat, oats, and grass-legume hay. Undrained 
areas are pastured or idle. A few areas remain wooded. 
Limitations are severe for most nonfarm uses. Capa- 
bility unit IIIw-1(4b); woodland suitability group 
3s3; weody plant group 2. 


Washtenaw Series 


The Washtenaw series consists of nearly level, very 
poorly drained and poorly drained soils in depressed 
areas in moraines and on till plains and outwash 
plains. These soils formed in loamy overwash material 
over loamy glacial till. 

In a representative profile the surface layer is dark 
grayish brown loam 10 inches thick. The underlying 
material is dark grayish brown loam 15 inches thick. 
The buried surface layer is very dark brown loam 4 
inches thick. The buried subsoil is gray, firm clay loam 
8 inches thick. The underlying material at a depth of 
37 inches is gray loam. 

Runoff is very slow to ponded. Permeability is slow 
and moderately slow. Available water capacity is high. 

Most areas of this soil are wooded or are in native 
grasses. A few areas are used for pasture or crops. If 
artificially drained, these soils are well suited for farm- 
ing. They are severely limited for most nonfarm uses. 

Representative profile of Washtenaw loam in 
an idle area 610 feet south and 1,170 feet west of 
northeast corner of sec. 2, T. 5 N., R. 1 W. 


Ap—O0 to 10 inches; dark grayish brown (10YR 4/2) loam; 
weak fine granular structure; friable; 2 percent 
pebbles; neutral; abrupt smooth boundary. 

Cig—10 to 25 inches; dark grayish brown (10YR 4/2) loam; 
common fine faint light brownish gray (10YR 6/2) 
mottles and common distinct yellowish brown 
(10YR 5/8) mottles; massive; friable; 2 percent 
pebbles; neutral; clear wavy boundary. 

IIA1b—25 to 29 inches; very dark brown (10YR 2/2) loam; 
weak fine granular structure; firm; 2 percent peb- 
bles; slightly acid; abrupt wavy boundary. 

IIB21tgb—29 to 31 inches; dark gray (10YR 4/1) clay loam; 
few fine distinct light brownish gray (10YR 6/2) 


mottles and common fine faint dark yellowish 
brown (10YR 4/4) mottles; moderate medium sub- 
angular blocky structure; firm; few thin continuous 
clay films; 5 percent pebbles; neutral; clear wavy 


boundary. 

IIB22tgb—31 to 387 inches; gray (10YR 6/1) clay loam; 
common fine distinct yellowish brown (10YR 5/8) 
mottles; moderate medium subangular blocky struc- 
ture; firm common thin continuous clay films; 5 
percent pebbles; neutral; clear wavy boundary. 

IIC2g—387 to 60 inches; gray (10YR 6/1) loam; common 
distinct light yellowish brown (10YR 6/4) mottles 
and brownish yellow (10YR 6/8) mottles; weak 
medium subangular blocky structure; firm; 5 per- 
cent pebbles; mildly alkaline; slight effervescence. 


_ Thickness of the overwash material typically is 20 to 30 
inches but ranges to 40 inches. Pebble content throughout 
the profile ranges from 1 to 10 percent. 

The Ap horizon is dark grayish brown (10YR 4/2), dark 
brown (10YR 4/3), or dark yellowish brown (10YR 38/4). 
The Clg horizon is dark grayish brown (10YR 4/2), grayish 
brown (10YR 5/2), or light brownish gray (L0YR 6/2) loam 
or silt loam. 

The IIA1b horizon is very dark brown (10YR 2/2), black 
(10YR 2/1), very dark gray (10YR 3/1), or very dark 
grayish brown (10YR 3/2). The IIB2itgb and IIB22tgb 
horizons are dark gray (10YR 4/1), gray (10YR 5/1, 6/1), 
grayish brown (10YR 5/2), or light brownish gray (10YR 
6/2) loam or clay loam. 

The IICg horizon is dominantly loam, but is stratified in 
some profiles. 

Washtenaw soils and Wallkill soils formed in similar ma- 
terial. Washtenaw soils are underlain by mineral material, 
whereas Wallkill soils are underlain by organic material. 

_Wd—Washtenaw loam. This nearly level soil is in 
dish-shaped depressions, - in waterways, and on toe 
slopes in the uplands. Individual areas range from 3 to 
about 15 acres. The depressions are round. Areas on 
toe slopes and in waterways are long and narrow. 

Wetness and ponding are the main problems. Many 
areas are difficult to drain because they lack outlets. 
These undrained areas are in native grass, willows, 
and marsh type vegetation. If adequately drained, this 
soil is suited to such crops as corn, beans, wheat, oats, 
and grass-legume hay. Limitations are severe for non- 
farm uses. Capability unit Ilw-1(L-2c); woodland 
suitability group 2w1; woody plant group 2. 


Use and Management of the Soils 


The following pages define general principles of 
management that apply to all soils used for farming in 
Clinton County. They also explain the capability clas- 
sification used by the Soil Conservation Service. Esti- 
mated yields per acre of the principal crops under a 
high level of management are listed in table 2. Also on 
the pages that follow is information on woodland, 
wildlife habitat, recreational development, engineering, 
and selected uses of soils to be considered in town and 
country planning, 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. The 
soils are grouped according to their limitations for 
field crops, the risk of damage when they are used, and 
the way they respond to treatment. The grouping 
does not take into account major and generally ex- 
pensive landforming that would change slope, depth, 
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or other characteristics of the soils. It does not take 
into consideration possible but unlikely major recla- 
mation projects and it does not apply to mint, horti- 
cultural crops, or other crops that require special 
management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suit- 
ability and limitations of groups of soils for wildlife, 
for forest trees, or for engineering. 

In the capability system, all soils are grouped at 
three levels: the capability class, subclass, and unit. 
These levels are described in the following paragraphs. 

CAPABILITY CLASSES, the broadest groups, are des- 
ignated by Roman numerals I through VIII. The nu- 
merals indicate progressively greater limitations and 
narrower choices for practical use, defined as follows: 


Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or 
wildlife habitat. 

Class VI soils have severe limitations that make 
them generally unsuitable for cultivated crops 
and limit their use largely to pasture, range, 
woodland, or wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivated crops and 
restrict their use largely to pasture, range, 
woodland, or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial crop pro- 
duction and restrict their use to recreation, 
wildlife habitat, or water supply or to esthetic 
purposes. (No Class VIII soils in Clinton 
County.) 


CAPABILITY SUBCLASSES are soil groups within one 
class. They are designated by adding a small letter, e, 
w, or 8s, to the class numeral, for example, IIe. The 
letter e shows that the main limitation is risk of ero- 
sion; w shows that water in or on the soil interferes 
with plant growth or cultivation (in some soils the 
wetness can be partly corrected by artificial drain- 
age) ; s shows that the soil is limited mainly because it 
is shallow, droughty, or stony; and c, used in only some 
parts of the country, relates to climate. 

There are no subclasses in Class I because these soils 
have few limitations. Class V can contain, at the most, 
only the subclasses indicated by w, s, and ec, because 
these soils are subject to little or no erosion, though 
they have other limitations that restrict their use 
tee to pasture, woodland, wildlife habitat, or rec- 
reation. 


CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other responses to management. 
Thus, the capability unit is a convenient grouping for 
making many statements about management of soils. 
Capability units are generally designated by adding 
an Arabic numeral to the subclass symbol, for exam- 
ple, Ile—2 or IIIe—4. Thus, in one symbol, the Roman 
numeral designates the capability class, or degree of 
limitation; the small letter indicates the subclass, or 
kind of limitation, as defined in the foregoing para- 
graph; and the Arabic numeral specifically identifies 
the capability unit within each subclass. 

The capability classification of the soils in Clinton 
County is given at the end of the mapping unit in the 
section “Descriptions of the Soils.” For a complete ex- 
planation of the capability classification system, see 
Agriculture Handbook No. 210, Land Capability Classi- 
fication (6). 


Management by Capability Units ? 


An adequate supply of plant nutrients and organic 
matter, a good depth in the root zone, and the proper 
balance of air and water are necessary to grow crops 
efficiently. Management practices needed to improve 
yields include drainage, control of erosion, rotation of 
crops, use of suitable crop varieties, and the adequate 
use of lime and fertilizer. Lime and fertilizer should 
re applied according to the results of tests and field 

rials, 

Many of the soils in Clinton County, such as Capac 
and Parkhill soils, need artificial drainage. Drainage 
of cultivated areas improves the air-water relationship 
in the root zone. Spring planting, spraying, and 
harvesting are hampered and weed control is more 
difficult if drainage is poor. Tile drains or surface 
drainageways or both can be used to remove excess 
water, but they should be properly designed. Suitable 
outlets are difficult to find in some areas, particularly 
on Sloan and Cohoctah soils. Diversions can be used 
in some areas to carry surface runoff away from the 
wet areas. Good soil structure and an ample supply of 
organic matter also benefit drainage. The low-lying 
areas are subject to a shortened growing season be- 
cause of frost late in spring and early in fall. Low areas 
where water stands for more than a few days or weeks 
may be especially valuable for wildlife habitat and 
should not be drained. 

The loss of surface soil as a result of erosion reduces 
productivity and increases the sediment in streams 
and in other bodies of water. This is common in 
steeper areas of Marlette and Morley soils. Erosion 
can generally be controlled by reducing the rate and 
volume of runoff and by increasing the rate of water 
absorption by the soil. Soil loss through surface runoff 
is reduced by growing meadow crops, cover crops, or 
green manure crops and by the proper use of crop resi- 
due. Contour cultivation, stripcrops, grassed water- 
ways, minimum tillage, and diversions and terraces 
are also effective in controlling erosion. Windbreaks of 


* This section was prepared with the assistance of RICHARD 
DRULLINGER, agronomist, Soil Conservation Service. 
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trees or shrubs help control soil blowing on Houghton 
and other muck soils, and on Boyer, Spinks, and other 
very sandy soils. Reducing width of fields, alternating 
small grain with strips of row crops, keeping crop 
residue on the soil surface, or planting permanent 
vegetative cover also help prevent soil blowing. ; 
Practices to maintain and to improve the organic 
matter content and soil tilth include the growing of 
cover and green manure crops, the proper use of crop 
residues, minimum tillage, and the application of. live- 


stock manure. Fall plowing on nearly level, poorly. 


drained or somewhat poorly drained soils, at the right 
moisture content, reduces damage to soil tilth and al- 
lows earlier tillage of the soils during the following 
spring. Fall plowing should not be done on sloping land 
or on soils subject to soil blowing. Grazing on wet 
loamy and clayey soils causes compaction of the soil 
and poor tilth. Good management is needed if the 
cropping system is intensive or if cultivation is con- 
tinuous. 

Additional help in managing the soils can be 
obtained by consulting the local representative of the 
Soil Conservation Service or the Cooperative Exten- 
sion Service. 

Following are descriptions of the capability units 
recognized in Clinton County and suggestions on use 
and management of the soils in each unit. 


CAPABILITY UNIT Ile1 

The one soil in this unit, Morley loam, 2 to 6 percent 
slopes, is moderately well drained to well drained. The 
surface layer is loam, and the subsoil is silty clay loam 
and loam. 

Permeability is moderately slow. Available water 
capacity is high, and runoff is medium. 

This soil is well suited to row crops, small grains, 
hay, and pasture plants. Controlling erosion and main- 
taining good tilth and the content of organic matter 
are the major management needs. If tilled when wet, 
the surface layer of this soil becomes cloddy and hard 
when dry. Green manure crops and minimum tillage 
improve tilth and protect the soil against erosion. 
Small wet spots and small wet drainageways within 
areas of this soil delay planting and harvesting unless 
they are artificially drained. 


CAPABILITY UNIT Ue-2 


This unit consists of moderately well drained to well 
drained soils. The surface layer is loam or fine sandy 
loam, and the subsoil is clay loam, fine sandy loam, or 
silty clay loam. Slopes are 2 to 6 percent. 

Permeability is moderate to moderately slow. Avail- 
able water capacity is high, and runoff is medium. 

The soils in this unit are well suited to row crops, 
small grains, hay, and pasture plants. Control of ero- 
sion and maintenance of good tilth and fertility are 
the major management needs. Minimum tillage, cover 
crops, terraces, and stripcrops help control erosion. 
Plowing under crop residue and green manure crops 
adds organic matter to the soil and improves tilth. 


CAPABILITY UNIT Ie-3 


This unit consists of moderately well drained and 
well drained soils. The surface layer is sandy loam, and 


the subsoil is sandy loam to clay loam. Slopes are 2 to 
6 percent. 

Permeability is moderately rapid to moderately low. 
Available water capacity is moderate to high, and run- 
off is slow to medium. 

The soils in this unit are well suited to row crops, 
small grain, hay, and pasture plants. Control of ero- 
sion, maintenance of. fertility and the content of or- 
ganic matter, and conservation of moisture are the 
major management needs. Available water is generally 
not adequate for optimum crop growth during pro- 
longed summer dry periods. These soils warm up early 
in spring and are easy to till throughout a wide range 
of moisture content. Minimum tillage, terracing, strip- 
cropping, and contour tillage are effective in control- 
ling erosion. Winter cover crops and crop residue on 
the surface help control erosion, maintain the supply 
of organic matter, improve tilth, and increase the 
capacity of the soils to absorb and hold water. 


CAPABILITY UNIT He-4 


The one soil in this unit, Blount loam, 2 to 6 percent 
slopes, is somewhat poorly drained. The surface layer 
is loam, and the subsoil is silty clay loam, clay loam, 
or silty clay. 

Permeability is slow. Available water capacity is 
high, and runoff is medium. 

This soil is well suited to row crops, small grain, 
hay, and pasture plants. Drainage, control of erosion, 
and maintenance of tilth and fertility are the major 
management needs. Drainage allows this soil. to warm 
up more quickly in spring. If outlets are adequate, 
drainage facilities are not difficult to construct. 
Grassed waterways and shallow surface ditches plowed 
late in fall are used to carry off surface water. Cover 
crops, green manure crops, minimum tillage, and plow- 
ing under crop residue reduce erosion, improve tilth 
and fertility, and reduce surface crusting. 


CAPABILITY UNIT Hw-1 


This unit consists of somewhat poorly drained, 
poorly drained, and very poorly drained soils..The sur- 
face layer is loam or silty clay loam, and the subsoil is 
clay loam to silty clay. Slopes are 0 to 4 percent. 

Permeability is moderate to slow. Available water 
capacity is high, and runoff is slow to ponded. 

The soils in this unit are well suited to row. crops, 
small grain, hay, and pasture plants. Drainage and 
maintenance of good tilth are the major management 
needs. These soils warm up slowly and dry slowly in 
spring unless drained. Drainage systems are not 
difficult to install on most of the soils in this unit. 
Shoals and Washtenaw soils are subject to flooding 
and ponding and lack drainage outlets in many areas. 
Trenches must be backfilled with porous material to 
increase the movement of water into drains in some 
places. The plowing under of crop residue and the use 
pereen manure crops and minimum tillage improve 

1 . 


CAPABILITY UNIT Ilw-2 
Only Capac-Marlette loams, 1 to 6 percent slopes, is 
in this unit. These soils are well drained to somewhat 
poorly drained. The surface layer is loam, and the sub- 
soil is clay loam. 
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Permeability is moderate to moderately slow. Avail- 
able water capacity is high, and runoff is slow to 
medium. 

These soils are well suited to row crops, small grain, 
hay, and pasture plants. Drainage and control of ero- 
sion are the major management needs. Design and 
layout of a drainage system is difficult in places as a 
‘result of complex soil and slope patterns. Some areas 
need only a random drainage system, whereas others 
need a complete drainage system. Minimum tillage and 
cover crops reduce erosion and improve tilth. 


CAPABILITY UNIT lHw-3 


This unit consists of somewhat poorly drained to 
very poorly drained soils. The surface layer is loam, 
and the subsoil is silt loam, silty clay loam, loam, clay 
loam, and sandy clay loam. Slopes are 0 to 8 percent. 

Permeability is moderate to moderately slow. Avail- 
able water capacity is moderate or very high, and run- 
off is slow to ponded. 

The soils in this unit are well suited to row crops, 
small grain, hay, and pasture plants. Drainage is the 
major management need. Drainage is difficult to in- 
stall in places because of the unstable underlying ma- 
terial. Because trench walls tend to cave, proper 
alinement of drainage lines is difficult. Drainage sys- 
tems should be installed during dry periods. Special 
covering over drainage lines and careful backfilling are 
necessary to prevent soil material from flowing into 
and plugging the drains. 


CAPABILITY UNIT IIw-4 


This unit consists of somewhat poorly drained and 
poorly drained soils. The surface layer is sandy loam, 
and the subsoil is sandy loam and clay loam. Slopes 
are 0 to 4 percent. 

Permeability is moderately rapid to moderately slow. 
Available water capacity is moderate to high, and run- 
off is slow to ponded. 

The soils in this unit are well suited to row crops, 
small grain, hay, and pasture plants. Drainage is the 
major management need. Both surface drainage and 
subsurface drainage are needed in most places. Subsur- 
face drainage should be installed during dry periods. 
Plowing under crop residue and green manure crops 
maintains the organic matter content and improves 
available water capacity. 


CAPABILITY UNIT IIw-sS 


The one soil in this unit, Palms muck, is very poorly 
drained. The underlying material is silt loam. Slopes 
are 0 to 2 percent. : 

Permeability is moderately slow to moderately rapid 
in the muck layers and moderate in the underlying silt 
loam. Available water capacity is very high, and runoff 
is very slow to ponded. 

This soil is well suited to ‘vegetables, grass sod, mint, 
other specialty crops, and row crops. Drainage, pro- 
tection against blowing, and maintenance of fertility 
are the major management needs. Drainage can be 
provided by surface drains and subsurface drains. 
Control of the water table is essential to prevent exces- 
sive drying and soil blowing and to retard decomposi- 
tion of the muck. Cover crops, buffer strips, 
windbreaks, sprinkler irrigation, and compaction of 


the surface layer also reduce the hazard of soil blowing. 
Special fertilizer is needed. 


CAPABILITY UNIT Hs-1 


The one soil in this unit, Owosso sandy loam, 0 to 2 
percent slopes, is well drained. The surface layer is 
sandy loam, and the subsoil is sandy loam, loam, and 
clay loam. 

Permeability is moderately rapid in the upper part 
of the soil and moderately slow in the clay loam subsoil. 
ue water capacity is moderate, and runoff is 
slow. 

This soil is well suited to row crops, small grain, hay, 
and pasture plants. Late maturing crops such as corn 
may show a moisture deficiency during prolonged dry 
periods. Conservation of moisture, maintenance of fer- 
tility and the content of organic matter, and control 
of erosion are the major management needs. Planting 
cover crops and leaving crop residue on the soil increase 
the capacity of the soil to absorb water, reduce the 
hazard of erosion, and add organic matter. Minimum 
tillage also reduces the hazard of erosion and conserves 
‘organic matter. 


CAPABILITY UNIT Hle~1 


The one soil in this unit, Morley loam, 6 to 12 per- 
cent slopes, is moderately well drained to well drained. 
The surface layer is loam, and the subsoil is loam and 
silty clay loam. 

Permeability is moderately slow. Available water 
capacity is high, and runoff is rapid. 

This soil is well suited to row crops, small grain, 
hay, and pasture plants. Control of erosion and main- 
tenance of good tilth and the supply of organic matter 
are the major management needs. If this soil is tilled 
when wet, the surface layer becomes cloddy and hard 
when dry. The use of cover crops, green manure crops, 
and minimum tillage improve tilth and protect the soil 
against erosion. Cropping systems that have a large 
proportion of close-growing crops are needed in erosion 
control. Contour stripcropping and contour farming 
reduce the hazard of erosion in areas where slopes are 
not complex. 


CAPABILITY UNIT IIfe-2 


The one soil in this unit, Marlette loam, 6 to 12 per- 
cent slopes, is moderately well drained to well drained. 
The surface layer is loam, and the subsoil is clay loam. 

Permeability is moderate to moderately slow. Avail- 
able water capacity is high, and runoff is rapid. 

This soil is well suited to row crops, small grain, hay, 
and pasture plants. Control of erosion and maintenance 
of good tilth and fertility are the major management 
needs. Terraces and stripcropping help control erosion. 
The plowing under of crop residue and green manure 
crops and minimum tillage also help control erosion 
and maintain good tilth. Cropping systems that have a 
large proportion of close-growing crops help control 
runoff and erosion. 


CAPABILITY UNIT IIIe-3 
Only Owosso-Marlette sandy loams, 6 to 12 percent 
slopes, is in this unit. These soils are well drained to 
moderately well drained. The surface layer is sandy 
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loam, and the subsoil is sandy loam, clay loam, and 
loam. 

Permeability is moderately rapid to moderately 
slow. Available water capacity is moderate to high, 
and runoff is medium. 

These soils are moderately well suited to row crops 
and small grain and are well suited to hay and pasture 
plants. Control of erosion and conservation of moisture 
are the major management needs. Moisture is generally 
not adequate for optimum crop growth during pro- 
longed summer dry periods. These soils warm up early 
in spring and are easy to till throughout a wide range 
of moisture content. Minimum tillage, terraces, strip- 
crops, and contour tillage help control erosion. Plant- 
ing winter cover crops and leaving crop residue on the 
surface reduce the hazard of erosion, improve tilth and 
the supply of organic matter, and increase the capacity 
of the soils to absorb and hold water. 


CAPABILITY UNIT Ite-4 


This unit consists of well drained soils. These soils 
have a surface layer of loamy sand or sandy loam and 
a subsoil of loamy sand, sandy loam, or sandy clay 
loam. Slopes range from 6 to 12 percent. 

Permeability is moderately rapid or rapid. Available 
water capacity is low, and runoff is medium. 

These soils are moderately well suited to row crops, 
small grain, and pasture plants. Control of erosion, 
conservation of moisture, and maintenance of fertility 
are the major management needs. Moisture is some- 
times inadequate for optimum plant growth during 
dry summer months. These soils warm up early in 
spring and are easily tilled. Minimum tillage and 
stripcropping are effective in controlling erosion. Ro- 
tations that include a high proportion of close-growing 
crops also help in erosion control. Plowing under crop 
residue, green manure crops, and barnyard manure 
maintains the supply of organic matter, improves 
available water capacity, and reduces the hazard of 
erosion. 


CAPABILITY UNIT HIw-1 


This unit consists of somewhat poorly drained to 
very poorly drained soils. The surface layer is loamy 
sand or sandy loam. The subsoil is typically loamy 
sand, sandy loam, and sand, but in a few areas it is 
clay loam. 

Available water capacity is generally low, but it is 
medium where the subsoil is clay loam. Permeability is 
rapid in the upper part of the profile and moderate in 
the lower part. Runoff is slow to ponded. 

These soils are moderately well suited to row crops, 
small grain, and pasture plants. Drainage, mainte- 
nance of fertility, protection against soil blowing, and 
conservation of moisture are the major management 
needs. Subsurface and surface drainage systems re- 
move excess water effectively. Drainage systems should 
be installed when the soil is dry because ditchbanks 
cave in readily when the soil is wet. Windbreaks, mini- 
mum tillage, stripcrops, and crop residue on the sur- 
face reduce the hazard of soil blowing. Plowing under 
crop residue and green manure crops maintains fer- 
tility and increases available water capacity. Frequent 
light applications of fertilizer are better than a single 
heavy application. 


CAPABILITY UNIT IITw-2 


This unit consists of somewhat poorly drained to 
very poorly drained soils. These soils have a surface 
layer of fine sandy loam or loam and a subsoil of loamy 
sand, sandy loam, or silt loam. In some areas the sub- 
soil is muck. Slopes are 0 to 2 percent. 

Permeability is typically moderate to moderately 
rapid but is moderately slow to moderately rapid in the 
muck subsoil. Available water capacity is moderate to 
very high, and runoff is very slow to ponded. 

These soils are well suited to row crops. Frost is a 
hazard. Drainage and protection from flooding are the 
major management needs. Some areas lack suitable 
outlets and cannot be drained by conventional meth- 
ods. The hazard of flooding can be reduced by selecting 
crops that can be planted late in the growing season. 
Selecting frost-hardy crops and planting where air 
drainage is good reduces the frost hazard. Minimum 
meee and plowing under crop residue maintain soil 

ilth. 


CAPABILITY UNIT IIIw-3 


The one soil in this unit, Houghton muck, is very 
poorly drained. The underlying material is muck to a 
depth of 50 inches or more. Slopes are 0 to 2 percent. 

Permeability is moderately slow to moderately rapid. 
Available water capacity is very high, and runoff is 
very slow to ponded. 

This soil is well suited to corn, vegetables, mint, 
grass sod, and other specialty crops. Drainage, protec- 
tion against soil blowing, and maintenance of fertility 
are the major management needs. Control of the water 
table is essential to prevent excessive drying and soil 
blowing and to retard decomposition of the muck. The 
danger of settling can be reduced by allowing the water 
to rise to the surface when no crop is growing. Wind- 
breaks, buffer strips, stripcrops, sprinkler irrigation, 
and compaction of the surface layer also reduce the 
hazard of soil blowing. Special fertilizer is needed. 


CAPABILITY UNIT IiIs-1 


This unit consists of well drained soils. The surface 
layer is loamy sand or sandy loam, and the subsoil is 
loamy sand to clay loam. Slopes are 0 to 6 percent. 

Permeability is rapid to moderately rapid. In places 
it is very rapid in the upper part of the soil and mod- 
erately slow in the lower part. Available water capacity 
is moderate or low, and runoff is medium to very slow. 

These soils are moderately well suited to row crops, 
small grain? and pasture plants. Control of erosion, 
conservation of moisture, and. maintenance of fertility 
and the supply of organic matter are the major man- 
agement needs. Windbreaks, stripcrops, and minimum 
tillage help control erosion. Crop residue left on the 
surface and the use of cover crops protect the soil 
against blowing. Large applications of fertilizer are 
not beneficial in dry years when moisture is the criti- 
cal factor affecting crop yields. Crops that resist 
drought and mature early should be selected because 
of the possible shortage of moisture late in the grow- 
ing season. 


CAPABILITY UNIT IVe~1 


The one soil in this unit, Marlette loam, 12 to 18 
percent slopes, is moderately well drained to well 
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drained. The surface layer is loam, and the subsoil is 
clay loam. Slopes range from 12 to 18 percent. 

Permeability is moderate to moderately slow. Avail- 
able water capacity is high, and runoff is rapid. 

This soil is moderately well suited to small grain and 
forage crops but is poorly suited to row crops. Control 
of erosion and maintenance of the supply of organic 
matter are the major management needs. The surface 
layer tends to crust when dry. Contour farming, ter- 
racing, stripcropping, minimum tillage, cover crops, 
and grasses and legumes in the cropping system help 
in erosion control. Crop residue should be left on the 
surface or incorporated into the plow layer. 


CAPABILITY UNIT IVe—2 


The one soil in this unit, Marlette clay loam, 6 to 12 
percent slopes, severely eroded, is well drained. The 
surface layer and subsoil are clay loam. 

Permeability is moderate or moderately slow. Avail- 
able water capacity is high, and runoff is rapid. 

This soil is moderately well suited to small grain and 
forage crops and is poorly suited to row crops. Prevent- 
ing further erosion, maintaining the supply of organic 
matter, and improving tilth are the major management 
needs. The surface layer crusts when dry. Contour 
farming, terracing, minimum tillage, the use of cover 
crops, and grasses and legumes in the cropping system 
help in erosion control. Crop residue and barnyard 
manure partially incorporated into the surface layer 
reduce crusting and improve tilth. Proper timing of 
tillage prevents further deterioration of tilth. Small 
grain and forage plants should make up a large part of 
the cropping system. 


CAPABILITY UNIT. IVe—3 


This unit consists of Boyer complex, 12 to 18 percent 
slopes. These are well drained soils with a surface 
layer of loamy sand or sandy loam and a subsoil of 
sandy loam, loamy sand, and sandy clay loam. 

Permeability is moderately rapid. Available water 
capacity is low, and runoff is rapid. 

This soil is moderately well suited to small grain and 
forage crops and is poorly suited to row crops. Control- 
ling erosion and conserving moisture are the major 
management needs. Soil blowing is a hazard if large 
areas are cultivated. Minimum tillage and stripcrop- 
ping conserve moisture and reduce erosion. Crop resi- 
due left on the surface and the use of cover crops 
protect the soil from erosion and reduce the hazard of 
soil blowing. Large applications of fertilizer are not 
beneficial in dry years when moisture is the critical 
factor affecting crop yields. Crops that resist drought 
and mature early should be selected because of the 
possible shortage of moisture late in the growing sea- 
son. Where other conservation practices are not feasi- 
ble, a permanent cover of grass is needed in erosion 
control. 


CAPABILITY UNIT IVw-1 


The one soi] in this unit, Adrian muck, is very poorly 
drained. The underlying material is sand. Slopes are 
0 to 2 percent. 

Permeability is moderately slow to moderately rapid. 
Available water capacity is high, and runoff is very 
slow to ponded. 


This soi] is moderately suited to corn, vegetables, 
mint, and grass sod (fig. 9). 

Drainage, protection against blowing, and mainte- 
nance of fertility are the major management needs. 
Control of the water table is essential to prevent 
excessive drying and soil blowing and to retard de- 
composition of the muck. The danger of settling can 
be reduced by allowing the water to rise to the surface 
when no crop is growing. Windbreaks, buffer strips, 
stripcrops, sprinkler irrigation, and compaction of the 
surface layer also reduce the hazard of soil blowing. 
Special fertilizer is needed. 


CAPABILITY UNIT 1Vw-2 


The one soil in this unit, Edwards muck, is very 
poorly drained. The underlying material is marl. 
Slopes are 0 to 2 percent. 

Permeability is moderately slow to moderately rapid 
in the muck but is variable in the underlying marl. 
Available water capacity is very high, and runoff is 
very slow to ponded. 

This soil is moderately well suited to corn, vegeta- 
bles, grass sod, and other specialty crops. Drainage, 
protection against blowing, and maintenance of fer- 
tility are the major management needs. Control of the 
water table is essential to prevent excessive drying and 
soil blowing and to retard decomposition of the muck. 
Because of the variable nature of the underlying marl, 
onsite investigation is needed to determine if subsur- 
face drainage is feasible. The danger of settling can be 
reduced by allowing the water to rise to the surface 
when no crop is growing. Windbreaks, buffer strips, 
stripcrops, sprinkler irrigation, and compaction of the 
surface layer also reduce the hazard of soil blowing. 
Special fertilizer is needed. 


CAPABILITY UNIT IVs-1 


The one soil in this unit, Oakville fine sand, 0 to 6 
percent slopes, is well drained to moderately well 
drained. The surface layer and subsoil are fine sand. 

Permeability is very rapid. Available water capacity 
is low, and runoff is very slow. 

This soil is poorly suited to cultivated crops. Con- 
serving moisture, reducing the hazard of soil blowing, 
and improving fertility are the major management 
needs. Windbreaks, cover crops, stripcrops, minimum 
tillage, and crop residue on the surface help reduce the 
hazard of blowing. Minimum tillage conserves mois- 
ture. Large applications of fertilizer are not beneficial 
in dry years because of the low available water capacity. 


CAPABILITY UNIT Ve-1 


The one soil in this unit, Spinks cobbly loamy sand, 
cobbly variant, 0 to 6 percent slopes, is well drained. 
The surface layer is cobbly loamy sand, and the subsoil 
is. cobbly sand, sandy loam, and cobbly loamy sand. 

Permeability is rapid. Available water capacity is 
low, and runoff is slow. mat 

This soil is well suited to woodland, but equipment 
limitations are severe because of stoniness. Where fer- 
tilization and tillage are possible, the soil can be used 
for pasture or hay. Soil blowing is a hazard if the 
surface is left bare. 
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Figure 9.—Grass sod for lawns is a special crop on Adrian muck. 


CAPABILITY UNIT VlIe~1 


The one soil in this unit, Marlette loam, 18 to 25 
percent slopes, is well drained. The surface layer is 
loam, and the subsoil is clay loam. 

Permeability is moderate to moderately slow. Avail- 
able water capacity is high, and surface runoff is rapid. 

This soil is moderately well suited to pasture and 
hay and is well suited to woodland. The erosion hazard 
is severe. Keeping the soil in close growing vegeta- 
tion helps control erosion. Because of the erosion haz- 
ard, tillage should be kept to a minimum when 
establishing pasture or hay. Careful management of 
grazing reduces the hazard of erosion and lessens 
compaction. 


CAPABILITY UNIT VIe-2 


The one soil in this unit, Marlette clay loam, 12 to 18 
percent slopes, severely eroded, is well drained. The 
surface layer and subsoil are clay loam. 

Permeability is moderately slow. Available water 
capacity is high, and runoff is rapid. 

This soil is moderately well suited to pasture and hay 
and is well suited to woodland. Erosion is severe. Keep- 
ing the soil in close growing vegetation helps prevent 
further erosion. Because of the erosion hazard, tillage 
should be kept to a minimum when establishing pas- 
ture or hay. Careful management of grazing reduces 
the hazard of erosion and lessens compaction. 


CAPABILITY UNIT VIe-3 


The one soil in this unit, Boyer complex, 18 to 25 per- 
cent slopes, is well drained. The surface layer is loamy 
sand or sandy loam, and the subsoil is loamy sand, 
sandy loam, and sandy clay loam. 

Permeability is moderately rapid. Available water 
capacity is low, and runoff is rapid. 

These soils are moderately well suited to pasture and 
hay and are well suited to woodland. Erosion can be 
controlled by keeping the soil in close-growing 
vegetation. Because of the erosion hazard, tillage 
should be kept to a minimum when establishing pas- 
ture or hay. Pasture and hay plants may lack adequate 
moisture in dry summer months because of the low 
available water capacity. Careful management of graz- 
ing reduces the erosion hazard. 


CAPABILITY UNIT VIIs-1 


This unit consists of Borrow land, or areas where 
varying depths of soil material have been removed. 
The material includes sand, loamy sand, gravelly sand, 
sandy loam, loam, and clay loam. 

Borrow land has potential for recreational use in 
some places. 

The material is low in organic matter. A few areas 
are subject to intermittent ponding. Some are subject 
to erosion. Establishing a permanent cover of grass or 
trees helps prevent further erosion. 
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Predicted Yields? 


The soils of Clinton County vary considerably in 
productivity. Some consistently produce high yields of 
cultivated crops. Others are better suited to less in- 
tensive use because of soil limitations or the hazard of 
erosion. 

The average per acre yields under high level man- 
agement of the principal crops for most soils of the 
county are listed in table 2. Under high level, or im- 
proved, management the cropping system is adapted 
to the soil by using the proper proportion of row crops 
to legume-grass crops. The crop sequence is then sup- 
plemented with the necessary measures needed to 
control erosion and reduce the hazard of soil blowing. 

Examples of such measures are contour tillage, 
stripcropping, minimum tillage, and crop residue on 
the surface. The amount of lime applied is determined 
by soil testing. The application of fertilizer, also deter- 
mined by soil testing, is based on the amounts and 
kinds of plant nutrients needed by the crop. Where 
needed, an adequate system of artificial drainage is 
installed. Improved varieties of plants and high quality 
seeds are used. Weed, disease, and insect control are 
practiced. Suitable methods and proper timing of 
tillage and harvesting are needed. Cover crops, crop 
residue, and manure improve soil structure, supply or- 
ganic matter, and help to control erosion. 

The crop yields listed in table 2 are those expected 
over a period of several years. The yields are not pre- 
sumed to be the maximum obtainable. 

Maximum yields can be considerably higher in years 
when soil, plant, and weather conditions are favorable. 
Irrigation is not considered a part of improved man- 
agement because it is limited mainly to the production 
of potatoes, truck crops, and fruit crops. 

The yields predicted indicate the relative productiv- 
ity of the soils in Clinton County. 


Woodland‘ 


At the time of settlement, all of Clinton County was 
dense forest, largely of deciduous trees. The few small 
oak openings were commonly referred to as “prairies.” 

Sugar maple and associated hardwoods were on the 
better drained loamy uplands. The percentage of oak 
increased where the soils were more sandy. White pine 
grew in the deep, dry sand areas. The elm, ash, red 
maple type forest was favored on the poorly drained 
mineral soils. The plant cover on muck soils ranged 
from a hardwood cover similar to that on the wet 
mineral soils to a cedar and tamarack forest or a cover 
of cattail, marshgrass, and shrubs. 

The first commercial logging began around 1850 and 
continued until about 1880. This early logging and sub- 
sequent clearing of the land for farming left only 
scattered woodlots as remnants of the original forest 
cover. All of the old growth has been harvested. Except 
for a few pine plantations, existing woodlots are 
mainly regrowth of the original forest. 


*This section was prepared with the assistance of WILLIAM 
LASHER, agricultural agent, Cooperative Extension Service, and 
Luioyp B, CAMPBELL, Soil Conservation Service. 

“Jacques J. PINKARD, forester, Soil Conservation Service, 
helped prepare this section. 


About 7 percent of the county is wooded. Only a few 
woodlots are managed for sustained hardwood timber 
production. 


Woodland suitability groups 


The soils of Clinton County have been assigned to 
five woodland suitability groups to assist owners in 
planning the use of their soils for wood crops. Each 
group is made up of soils that are suited to the same 
kinds of trees, that need approximately the same kind 
of management if the plant cover is similar, and that 
have about the same potential productivity. 

Each woodland suitability group is identified by a 
three-part symbol, for example, 2r1, 204, or 5wi. The 
first part of the symbol, always an Arabic numeral, 
is the woodland suitability class, which indicates rel- 
ative potential productivity of the soils in the group. 
The numeral 1 indicates high potential productivity, 
2 medium high, 3 medium, 4 medium low, and 5 low. 

Following is the approximate yield per acre, by 
woodland suitability class, of indicator forest types or 
key species. 


Northern red oak-sugar maple-red maple: 


Board feet Cords 
Class1. 2 sec More than 260 More than 1 
Class 2 __-_._______ 190 to 260 0.8 tol 
Class 3 _____--_____ 130 to 190 0.6 to 0.8 
Class 4 _----__.___ 90 to 180 0.4 to 0.6 
Class 5 __----_-_.___ Less than 90 Less than 0.4 

Aspen: 

Board feet Cords 
Class" 1) woe cesses More than 200 More than 1.2 
Class 2 ____________ 150 to 200 0.8 to 1.2 
Class 38 _---._______ 125 to 150 0.5 to 0.8 
Class 4 ---_--___ _..100 to 125 0.2 to 0.5 
Class § ___.---_____ Less than 100 Less than 0.2 


One cubic foot equals about 5 board feet, and about 
2.5 cords equal 1,000 board feet (International 14-inch 
rule). A cord is dimensionally 128 cubic feet but equals 
only about 80 cubic feet of wood. Production of 0.2 
cord or less is ‘‘noncommercial” by definition. 

The yields apply to managed stands with intermedi- 
ate cuttings to use trees that would be crowded out and 
to provide ample room for the crop trees to develop. 

The ratings are determined from field evaluations 
that include measuring site index..These site index 
figures are obtained by measuring the height and age 
of the dominant trees of a given species on a specified 
kind of soil in natural unmanaged stands. For hard- 
woods and softwoods in this county, the site index is 
based on the height reached in a specified number of 
years. Research studies of site index have been used to 
estimate approximate expected growth and yield per 
acre in cords and in board feet. 

The second part of the woodland suitability group 
symbol, a small letter, represents an important soil 
property. The letter w means that water in or on the 
soil, either seasonally or year round, is the chief limi- 
tation; s, that the soils are sandy and dry, have little 
or no difference in texture between the surface layer 
and subsoil (or B horizon), have low available water 
capacity, and generally have a low supply of plant 
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TABLE 2.—Predicted average yields per acre under high level management 


[Dashes indicate that the crop-is not suited to the soil or is not ordinarily grown on it. Only arable soils are listed] 


Soil 


Adrian muck 
Blount loam, 0 to 2 percent slopes 
Blount loam, 2 to 6 percent slopes 
Boyer sandy loam, 0 to 6 percent 
slopes 
Boyer sandy loam, 6 to 12 percent 
slopes 
Boyer complex, 0 to 6 percent slopes ____ 
Boyer complex, 6 to 12 percent slopes ~-_ 
Boyer complex, 12 to 18 percent slopes —_ 
Boyer complex, 18 to 25 percent slopes —- 
Capac loam, 0 to 4 percent slopes 
Capac-Marlette loams, 1 to 6 percent 
slopes 
Ceresco fine sandy loam 
Cohoctah loam 
Colwood loam 
Corunna sandy loam 
Edwards muck 
Gilford sandy loam 
Granby loamy sand 
Houghton muck 
Kibbie loam, 0 to 3 percent slopes 
Lapeer sandy loam, 2 to 6 percent 
slopes : 
Marlette loam, 2 to 6 percent slopes —~_-_ 
Marlette loam, 6 to 12 percent slopes —_- 
Marlette loam, 12 to 18 percent slopes —_ 
Marlette loam, 18 to 25 percent slopes —- 
Marlette clay loam, 6 to 12 percent 
slopes, severely eroded 
Marlette clay loam, 12 to 18 percent 
slopes, severely eroded 
Matherton loam, 0 to 3 percent slopes ___ 
Metamora-Capac sandy loams, 0 to 4. 
percent slopes 
Metea loamy sand, 2 to 6 percent slopes__ 
Morley loam, 2 to 6 percent slopes 
Morley loam, 6 to 12 percent slopes 
Oakville fine sand, 0 to 6 percent slopes__ 
Oshtemo sandy loam, 2 to 6 percent 
slopes 
Owosso sandy loam, 0 to 2 percent 
slopes 
Owosso-Marlette sandy loams, 2 to 6 
percent slopes 
Owosso-Marlette sandy loams, 6 to 12 
percent slopes 
Palms muck 
Parkhill loam 
Sebewa loam 
Selfridge loamy sand, 0 to 4 percent 
slopes 
Shoals loam 
Sims silty clay loam 
Sisson fine sandy loam, 2 to 6 percent 
slopes 
Sloan loam 
Spinks loamy sand, 0 to 6 percent 
slopes 
Spinks loamy sand, 6 to 12 percent 
slopes 
Thetford loamy sand, 0 to 8 percent 
Slopes:= 25 ewer 
Wallkill loam -----.----_____ 
Wasepi sandy loam, 0 to 3 percent 
slopes 


Corn 


Bushels 


90 
105 
100 


100 


Corn 
silage 


Tons 


Oats Wheat 
Bushels Bushels 
pees 70; 48 

70 55 
65 35 
60 28 
45 35 
40 28 
tae: 95; 60 


Soybeans | picid 
Bushels Bushels 
bl ere 
40 35 
35 34 
30 25 
26 18 
25 23 
18 18 
ieee 40; 35 


75 50 
88 60 
60 45 
70 49 
65 44 
44 26 
60 32 
75 50 
75 50 
70 45 

ae 90; 60 
80 BB 
70 42 

poet 90; «60 
80 BA 
BB 30 
85 27 
65 40 


30 31 
35 30 
30 27 
30 27 
27 24 
25 21 
30 28 
38 28 
26 24 
40 |__--._____ 
45 43 
33 30 
32 30 
45 40 
40 37 
80 27 
40 35 
24 20 
20 16 
30 27 
25s -e 


Grass- 
Sugar le 
gume 
beets hay 
Tons Tons 
Ig B.7 
17 5.2 
ede oe el 3.7 
Beene 3.0 
Peediek area 3.7 
aera 3.0 
Pele fos een 2.5 
bpd eS 2.5 
20 5.2 
4,7 
og | E 5.7 
5.0 
Spier nar 42 
3.6 
"5.0 
4.2 
5.0 
45 
3.5 
8.0 
2.5 
Woes seoe oe 2.5 
19 4.0 
20 5.0 
Recah os 4.0 
eee eebeseu 4,7 
Psi nc ek 4.5 
aera ae 3.2 
a a 3.4 
epee mer 47 
Sete St 4.7 
Bde See 42 
ie 23; 6.0 
21 5.0 
16 4.4 
20 lone ease 
23 6.2 
SoA a ole! 4.5 
23 | 
atest ens 37 
eet a La 3.0 
pet oN se 4.0 
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nutrients; 7, that the main limitation is steep slopes; 
and 0, that the soils have few limitations that restrict 
their use for trees. 

The third part of the symbol, another Arabic nu- 
meral, relates to soils that have similar response to 
management. The hazards or limitations that affect 
management of soils for woodland are erosion hazard, 
equipment limitations, seedling mortality, windthrow 
hazard, and plant competition. Each hazard or limi- 
tation is expressed as slight, moderate, or severe. 

Erosion hazard is rated according to the risk of 
erosion on woodland that is not protected by special 
practices but is otherwise well managed. The hazard is 
slight if the problems of erosion control are small; 
moderate if attention to treatment is needed during or 
after logging or logging construction; and severe if 
es measures are needed to avoid excessive soil 
osses. 

Equipment limitations differ according to slope, soil 
wetness, and other factors that restrict or prohibit the 
use of equipment commonly used in tending and har- 
vesting trees. Equipment limitations are slight if the 
kind of equipment and its season of use are not re- 
stricted; moderate if not all kinds of equipment can 
be used and the period when equipment cannot be used 
is no more than 3 months; and severe if the type of 
equipment used is limited and the period when equip- 
ment cannot be used is more than 3 months. 

Seedling mortality refers to the mortality of planted 
tree seedlings influenced by the kinds of soil or topog- 
raphy when plant competition is not a limiting factor. 
The rating is slight if expected mortality is between 0 
and 25 percent; moderate if between 25‘and 50 per- 
cent; and severe if more than 50 percent. 

Windthrow hazard is the danger of trees being 
blown over by the wind. It is slight if the effective 
rooting depth is 20 inches or more and trees are seldom 
blown down during storms. It is moderate if the ef- 
fective rooting depth is-10 to 20 inches and trees are 
blown down during storms when the soil is excessively 
wet. It is severe if the effective rooting depth is less 
than 10 inches to bedrock or less than 15 inches to a 
fragipan or claypan and trees are often blown down 
during storms, . 

Plant competition is the invasion or growth of un- 
wanted shrubs, trees, or other plants when openings 
are made in the canopy by fire, logging, or by other 
factors. Competition is slight if competing plants do 
not prevent the natural regeneration or the early 
growth of desirable species or do not interfere with the 
growth of planted seedlings. It is moderate if compet- 
ing plants delay natural or artificial regeneration but 
do not prevent the growth of a normal, fully stocked 
stand. Competition is severe if competing plants prevent 
adequate natural restocking or natural regeneration 
unless the site is intensively prepared and maintained 
by weeding or other practices. 

Table 3 lists_the management problems, important 
trees, site indexes, and trees suitable for planting for 
each ‘woodland suitability group in Clinton County. 
The woodland suitability group for each soil is listed in 
the Guide to Mapping Units. The site index figures in 
ree 3 refer to the first species listed under “Important 

rees, 


Trees and shrubs for landscaping and windbreaks ® 


Knowing the limitations and capabilities of soils for 
various plantings is essential in landscaping and in 
establishing windbreaks. Plantings help in erosion con- 
trol. They also conserve water and moisture, promote 
beauty, and screen unsightly developments. They are 
needed in developing recreational facilities. 

The soils of Clinton County are assigned to woody 
plant groups, as shown in table 4. Each group consists 
of soils that are suited to similar kinds of shrubs and 
trees. Suitable landscape plantings and windbreaks are 
listed for each group. Also listed is the height at ma- 
turity for each planting, the shape, and the shade 
tolerance. The woody plant group for each individual 
soil is identified in the descriptions of the soils. 

Success in establishing the plants can be expected 
if the area is properly prepared and managed. This 
includes drainage before planting and control of 
competing plants for at least 2 years, or until the 
desired plants are established. The plants listed.in each 
group are some of those commonly used; others may 
also be suitable. Some of the plants are shown in more 
than one group because they are suited to several com- 
binations of circumstances. Many plantings can serve 
such dual purposes as providing wildlife food and 
cover, as well as providing windbreaks and improving 
the environment. 


Wildlife ° 


Proper manipulation of soil, water, and plants to 
produce suitable wildlife habitat is most effective in 
state ne: and improving wildlife populations (fig. 


Table 5 rates the soils according to their level of 
suitability for elements of wildlife habitat and for gen- 
eral kinds of wildlife. A rating of good means that 
habitat is easily improved, maintained, or created. 
There are few or no soil limitations in habitat man- 
agement, and satisfactory results can be expected. A 
rating of fair indicates that habitat can be improved, 
maintained, or created on these soils, but moderate soil 
limitations affect habitat management or development. 
A moderate intensity of management and fairly fre- 
quent attention may be required to insure satisfactory 
results. A rating of poor means that habitat can be 
improved, maintained, or created on these soils, but the 
soil limitations are severe. Habitat management may 
be difficult and expensive and may require intensive 
effort. Results are questionable. A rating of very poor 
indicates that under the prevailing soil conditions, it is 
impractical to attempt to improve, maintain, or create 
habitat. Unsatisfactory results are probable. 

Elements of wildlife habitat for which soils are 
rated according to their suitability include the follow- 
ing: 

Grain and seed crops are domestic grain or other 
seed-producing annuals planted to provide food for 
wildlife. Examples are corn, wheat, oats, rye, barley, 
buckwheat, millet, sorghum, soybeans, and sunflowers. 

Domestic grasses and legumes are domestic peren- 


5 JACQUES J. PINKARD, forester, Soil Conservation Service, 
helped to prepare this section. 

° CHARLES SMITH, biologist, Soil Conservation Service, 
helped prepare this section. 
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TABLE 4.—Environmental improvement and windbreaks 


SOIL SURVEY 


[Suitable plants for windbreaks are identified by asterisks] 


Woody plant groups 
and 


map symbols 


Group 1: Ad, Ed, Ho, Pa, Wa. 


Group 2: BdA, BdB, CaA, CbB, Ce, 
Ch, KbA, MdA, MeA, Pr, Sb, SeA, 
Sh, Sm, So, ThA, WbhA, Wd. 

For Marlette part of CbB, 
see group 3. 


Group 8:  BnB, BnC, BoB, BoC, BoD, 
BoE, LaB, MaB, MaC, MaD, MaE, 
MbC3, MbD3, MhB, MoB, MoC, OaB, 
OsB, OtA, OwB, OwC, SnB, SpB, 
SpC, S#B. 


Suitable trees 
and 
shrubs 
American cranberry bush* _______.__-»_-_-»_-______ 
Amur. privet®2o 2-2 oo 22 oe not eee eee 
Austrian pine* .------_--___--__-_-------_------_ 
Eastern hemlock _-_----------_----------------- 
Eastern white pine* --_-____-__-__--_----~------ 
Green: ash” 2.22022 o eae a Se eek 
Laurel. “willow® \oc2-5 asses eee ee 


Northern white-cedar* 
Nannyberry viburnum* 
Norway spruce* 
Red maple 
Red-osier dogwood 
Seotch pine* 
Silky dogwood* 
Tamarack* 
Tatarian honeysuckle* 
Vanhoutte spirea* 
White spruce* 


American basswood 
American -cranberrybush* 
Amur privet*®:— 202 2s.- "225 5 h6 eee een dks 
Austrian pine* 
Black walnut 22-=-2-2-cceu- 257s eke 
Blue spruce* 
Eastern redcedar 
Eastern white pine* 
Green ash* 
Late lilac* 
Laurel willow* 
Northern white-cedar* 
Norway spruce* 
Red maple 
Red pine* 

Siberian crabapple 
Silky dogwood 
Tallpurple willow ------.---______.--------_-__-- 
Tatarian honeysuckle* _.._________-~---_________ 
Vanhoutte spirea* 
White:ash*). 3 22222 Sees eh ee ee 
White spruce* 
Whitebelle honeysuckle* 


American basswood 
Amur privet* 
Austrian pine 
Autumn-olive* 
Black walnut .------- 
Eastern white pine* __ 
Flowering dogwood 
Green ash 
Hackberry 
Juneberry* 
Late lilac* 
Laurel willow* 
Lilac* 
Northern pin oak* 
Northern white-cedar* 
Norway spruce* 
Red pine* 
Scotch pine* 


Shagbark hickory -------_---______--------------_ : 


Silky dogwood 
Tatarian honeysuckle* __...-__-____-------_._---_ 
White spruce* 
Vanhoutte spirea* 


Whitebelle honeysuckle* 


20-year 
height 
in feet 


Conical 


Pyramid 
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TABLE 4.—Environmental improvement and windbreaks—Continued 


Woody plant groups Suitable trees 20-year Shade 
and and height Shape toler- 
map symbols shrubs in feet ance 
Group 4: Co, Cr, Gf, Gr. American “elder. 2 > oo ee 9 
American sycamore 27 
Amur privet * 222260 oe soe 8 
Arrowwood*  ~__- ~~. 12 
Black cherry —__. 40 
Eastern hemlock --__-___-_______-_______ 21 
Eastern white pine* 17 
Green ash. 222). sh euecte ne 25 
Hawthorn® (22.0 0 a 15 
Laurel willow* ~-..--------_-___--_ 22 
Northern white-cedar*  _..._______._-__________ 21 
Norway spruce* __---_--- 25 | Conical ---______/___| No. 
Paper ibirehy 2s 32 eee 31.) Oval | soc Some. 
Siberian crabapple* _._____...-_-__---_ 15 | Vase _-__-___.______ No. 
Silky dogwood* ___.------. 8 | Round —---_.._______ No. 
Tamarack” ois 2 2sn ote oe a 16 | Pyramid ~---_~-__.__ No. 
White spruce _..-___.----_ 10 | Pyramid ____________ No. 
Whitebelle honeysuckle* _.-_____-_-________ 10 | Round —_---_.-______ No. 


Figure 10.—Management that provides habitat is highly important to wildlife. 
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TABLE 5.— Wildlife 


Elements of habitat 


Soil series and map symbols 
Grain and Domestic grasses Wild herbaceous 


seed crops and legumes plants Hardwood trees 


For Marlette part of CbB, see 
Marlette series. 


Cereseo: *C6) 2 esse eee nee eee Fair seats Good —------------ Good ~---------_-- Good ~_..------.- 
Cohoctah: Ch ~------------_--_-_--_ ++ Pair? 2 2b fs Fair ------____-. Fair 2 2 u oo oo Fair .--..-.--.-.- 
Colwood: Co ~__-.~------------------+-- Goode awe sessec ese) War 2c ait 222 23h Fair 222s salute 
Corunnay (Cr sc_sseee neo oe ee Good .22-22255435- Bair’ -sc23 235223 Fair sscacese2e5 Wain. 22.2 ees 
Bdwards:. ‘Ed 11-5 -s22c2s5--es--seecesel Pai 2s sbec3 see Poor ‘asessssen2 555 Poor seconde censc= Poor .s22222-—-s252 
Gilford: ‘Gf sen he ee ee Raine ea Po6r aoe ee oe Poor 22-2 20 Poor 22-235 -s2_ 
Granby: Gr woes ee ee coeee cece ee Poor ~------------ Fair ~------------ Fait’ ccs csc Fair ~------------ 
Houghton: Ho ~------------------.----- Bair co2 20 oso sees Poor ~-------~---- Poor .csloesloce nse Poor cose soos 
Kibbie: KbA —-----_----------------__-- Good ___-_______-__ Good -_-..-------- Good __.-----_____ Good ___----___-_- 
Lapeer: LaB ~------------_- auses hits Good ~...-.------- Good ~-~--_____-._ Good: 22-225.-25es Good —.----------- 
Marlette 
BB eke Rte a oe hee Good ~------------ Good wo--4----se56 Good. 22224252252 Good —~-~-.-._.--_- 
MsGiMaD-3. 28 Oe oe tee Oe Fair ~-----_---___ Good ‘22222. eee ese Good 222522200255 Good: 22) essa 
MaE: = sine SS eS Poor’ =~ =2snc25-=- Walr si ssss_s es Good 2s 225525555. Good 2-2-0222 502) 
MB G3! a Mee Ae on) ae Fait .oi ss. 2l ose Good ~--------.-._ Good ~-----.------ Godd): 222 esos 
MBD322 28 fe Poor :32222-S58525, Fair oo.o22 5. Good —~--.--------- Good) -2222-5. 3502 
Matherton: MdA ~~~ ~~-.------___-____- Good ~--------.~-- Good ~-------__--_ Good: 2222452520255 Good ~----------_- 
Metamora: MeA _~~-..-- --__ Good ~--.---.---.- Good ---.---____-_ Good ~------------ Good: -2aevecouceus 
For Capac part of MeA, see Capac 
series. 
Meteas, (MhBr2.-22 oe So tee Poor 22-32 252555. Fair.) 3232 o2s 5 Good ~_---------~-~ Good 20 essen 


For Marlette part of OwB and OwC, 
see Marlette series. 


Palms*: Pe* sete os ee te Good ~--.--------- Poor __----------- Poor ..----------- Poor ~-------..--- 


Parkhill®. -Pe- Lex ete ee Good ___--___-_-_ Pair ee 22e-4 Mait fsceeetees.4 8. Pair :2 of. eo 
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habitat 
Elements of habitat—Continued Kinds of habitat 
Coniferous plants Wetland plants a ti ad Openland Woodland Wetland 
Ror ss22sesSSe ee Good ~.~_--.__--_- Good ~-----------_ POO? 26-22 eaoa Poor anc 2ue cess Good 
Fair. 
Very poor. 
Poors sees—oseencn Very poor —___-__- Good ~------_---_- Good .-.-.---.---- Very poor. 
Very poor Very poor —.-_..-_ Good ~----------.. Good _----------_- Very poor. 
Very poor Very poor —-__--~ =| Wait! Jas cncc sos le Good ~___-___-____ Very poor. 
Good ~-.------____ Fair ~------------ Rait 2222 25ers Good —.--._-_~_-__ Good _----------.- Fair 
Good... as Poor: 2222.52 3 Poor wosecnsse25=3 Good ~----------.- Good ~---------_--- Poor. 
Good ~.-------_.-_ Fair: cos sess e Fair? oes sess Good ____-----____ Good _-.-.------__ Fair. 
Poor cee ee Good ~--_--------- Good —~--.--------- Pain 2 Fair .-.....-.-~-- Good 
Pair 228222528, Good __-_-~------_ Good ~----------_- Fair ~-------_____ Fair _-.-...-.--_- Good 
Fair 220 ce2 ces. Goods2- eons ee Good ~-------____ Pair’ fee Pair o2222 3 Good 
Poor! 22520555222 Good ~------~- Good —~-.------_-- Poor ~_._._.___.__ Poor -s2ohe eee eeke Good 
Poor ~~ _________.. Good ___-_--_____. Good ~_---_----_-__ Poor ~--_-.----__ Poor ~~~... Good 
Fair. -2022% 5-20 -. Fair seen Good ~-__--------_ Paitsc2e ccs Pair: 22222032! Fair 
Poor cee asce ass. Good ~-.--------__ Good ~-_-_---____- Poor __-_---_..-_- Poor uscceeseset es Good 
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nial grasses and herbaceous legumes that are planted 
to provide food and cover for wildlife. Examples are 
fescue, timothy, bromegrass, clover, orchardgrass, 
bluegrass, trefoil, alfalfa, crownvetch, switchgrass, 
sudangrass, and reed canarygrass. 

Wild herbaceous plants are native or naturally es- 
tablished herbaceous grasses and forbs, including 
weeds, commonly grown on upland areas, that provide 
food and cover for wildlife. Examples are goldenrod, 
ragweed, nightshade, strawberry, lambsquarters, dan- 
delions, wintergreen, and native grass. 

Hardwood trees are nonconiferous or deciduous 
trees and associated woody understory plants that pro- 
vide wildlife cover or produce nuts, buds, catkins, 
sprouts, twigs, bark, or foliage used as food by wildlife. 
Examples are maple, beech, oak, poplar, willow, cherry, 
ash, walnut, elm, and basswood. 

Coniferous plants are cone-bearing trees, shrubs, or 
groundcover that furnish wildlife cover or food in the 
form of browse, seeds, or fruitlike cones. They may be 
planted or transplanted or commonly established 
through natural processes. Included are pine, spruce, 
fir, cedar, juniper, and yew. 

Wetland plants are annual or perennial wild her- 
baceous plants of moist to wet sites, exclusive of sub- 
merged or floating aquatics, that produce food or cover 
used extensively by wetland wildlife. Examples are 
smartweed, wild millet, rushes, sedges, reeds, wildrice, 
cattail, arrowhead, pickerelweed, and water plantain. 

Shallow water areas have an average depth of less 
than 5 feet. They may be natural wet areas or those 
created by dams or levees or by water control devices 
in marshes or streams. Examples are muskrat marshes, 
waterfowl] feeding areas, and wildlife ponds. 


The ratings shown in table 5 under the heading 
“Wildlife habitat” apply to wildlife in general and not 
to a specific species. Not considered, therefore, are 
present land use, existing vegetation, and the extent 
of artificial drainage provided, because these factors 
are subject to change. 

A rating of good or fair indicates that the soil can 
be managed most practically and with the best chance 
of success. A rating of poor indicates that soil limita- 
tions are severe and habitat management may be diffi- 
cult and expensive and require intensive effort. A 
rating of very poor means that improving, maintain- 
ing, or creating habitat under existing soil conditions 
is impractical. Unsatisfactory results are probable. 

Openland wildlife are birds and mammals of crop- 
land, pastures, meadows, lawns, and areas overgrown 
with grasses, herbs, shrubs, and vines. Examples are 
bobwhite quail, ring-necked pheasant, meadowlark, 
field sparrow, killdeer, cottontail rabbit, red fox (fig. 
11), and woodchuck. 

Woodland wildlife are birds and mammals of wooded 
areas containing either hardwood or coniferous trees 
and shrubs, or a mixture of both. Examples are the 
ruffed grouse, raccoon, white-tailed deer, woodchuck, 
thrushes, vireos, woodpeckers, tree squirrel, warblers, 
nuthatches, and owls. 

Wetland wildlife are birds and mammals of swampy, 
marshy, or openwater areas. Examples are ducks, 
geese, herons, bitterns, rails, kingfishers, cranes, musk- 
rat, and mink. 


Recreation 


Knowledge of soils is necessary in planning, develop- 
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Elements of habitat—Continued 
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ing, and maintaining areas used for recreation. In 
table 6 the soils of Clinton County are rated according 
to limitations that affect their suitability for camp 
areas, playgrounds, picnic areas, and paths and trails. 

Limitations are expressed as slight, moderate, or 
severe. For these ratings, it is assumed that a good 
cover of vegetation can be established and maintained. 
A limitation of slight means that soil properties are 
generally favorable and limitations are so minor that 
they can be easily overcome. A moderate limitation 
can be overcome or modified by planning, by design, 
or by special maintenance. A limitation of severe 
means that costly soil reclamation, special design, in- 
tense maintenance, or a combination of these, is re- 
quired. 

Camp areas are used intensively for tents, small 
camp trailers, and the accompanying activities of out- 
door living. Little preparation of the site is required, 
other than shaping and leveling for tent and parking 
areas. Camp areas are subject to heavy foot traffic and 
limited vehicular traffic. The best soils have mild 
slopes, good drainage, a surface free of rocks and 
coarse fragments, no flooding during periods of heavy 
use, and a surface that is firm after a rain but not 
dusty when dry. 

Playgrounds are areas used intensively for baseball, 
football, badminton, and similar organized games. 
Soils suitable for this use need to withstand intensive 
foot traffic. The best soils have a nearly level surface 
free of coarse fragments and rock outcrops, good 
drainage, no flooding during periods of heavy use, and 
a surface that is firm after a rain but not dusty when 
dry. If grading and leveling are required, depth to rock 
is important. 


55 


Kinds of habitat 


Openland Woodland Wetland 
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ae ana es 
Bait 225 e5 Very poor. 
Fair ..s35-4 5 -U5 Fair. 
POY te fee Good. 
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Picnic areas are attractive natural or landscaped 
tracts subject to heavy foot traffic. Most of the vehicu- 
lar traffic is confined to access roads. The best soils 
are firm when wet but not dusty when dry, are free 
from flooding during the season of use, and do not 
have slopes or stoniness that greatly increases the cost 
of leveling sites or of building access roads. 

Paths and trails are used for local and cross-country 
travel by foot or horseback. Design and layout should 
require little or no cutting and filling. The best soils 
are at least moderately well drained, are firm when 
wet but not dusty when dry, are flooded no more than 
once during the season of use, have slopes of less than 
15 perceltts and have few or no rocks or stones on the 
surface. 


Engineering’ 


This section is useful to those who need information 
about soils used as structural material or as foundation 
upon which structures are built. Among those who 
can benefit from this section are planning commissions, 
town and city managers, land developers, engineers, 
contractors, and farmers. 

Among properties of soils highly important in 
engineering are permeability, strength, compaction 
characteristics, soil drainage condition, shrink-swell 
potential, grain size, plasticity, and soil reaction. Also 
important are depth to the water table, flooding haz- 
ard, depth to bedrock, and relief. These properties, in 
various degrees and combinations, affect construction 


7 KEITH I. BAKEMAN, civil engineer, Soil Conservation Service, 
helped prepare this section. 
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Figure 11.—Red fox in openland area of Oakville soils. 


and maintenance of roads, airports, pipelines, founda- 
tions for small buildings, irrigation systems, ponds 
and small dams, and systems for disposal of sewage 
and refuse. 

Information in this section of the soil survey can be 
helpful to those who— 


1. Make studies of soil and land use that aid in 
selecting and developing sites for industrial, 
commercial, residential, and recreational fa- 
cilities, 

2. Make estimates of engineering properties for 
use in planning agricultural drainage struc- 
tures, dams, and other structures for conserv- 
ing soil and water; in locating suitable routes 
for underground conduits and cables; and in 
locating sites for sewage disposal fields. 

38. Make preliminary evaluations of soil condi- 
tions that will aid in selecting locations for 
highways, airports, pipelines, and sewage dis- 
posal fields, and in planning detailed surveys 
of the soils at the selected locations. 

4. Locate sources of sand, gravel, and other mate- 
rial for use in construction. 

5. Correlate pavement performance with the soil 
mapping units and thus develop information 


that will be useful in designing and maintain- 
ing the pavements. 

6. Supplement information obtained from other 
published maps, reports, and aerial photo- 
graphs for the purpose of making maps and 
reports that can be used readily by engineers. 

7. Determine suitability of soils for movement 
of vehicles and construction equipment. 

8. Develop other preliminary estimates for con- 
struction purposes pertinent to the particular 
area. 


The engineering interpretations in this soil survey 
are not intended for use in design. Site investigation, 
sampling, and testing are needed for a specific engi- 
neering work. The estimates reported are to a depth of 
about 5 feet and normally do not apply to greater 
depths. Nevertheless, by using this survey, an engineer 
can select and concentrate on those soil units most im- 
portant to his proposed construction, and thus reduce 
the number of soil samples taken for laboratory testing 
and complete an adequate soil investigation at mini- 
mum cost. 

The mapping units shown on the maps in this survey 
may include small areas of different soil materials. 
These inclusions may be as much as 2 acres in size. 
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They are too small to be mapped separately and gen- 
erally are not significant to the farming in the area 
but may be important in engineering planning. 

Information of value in planning engineering work 
is given throughout the text, particularly in the sec- 
tions “Descriptions of the Soils” and “Formation and 
Classification of Soils.” 

Some terms in soil science may be unfamiliar to 
engineers. These and other special terms used in the 
soil survey are defined in the Glossary at the back of 
this survey. Most of the information about engineering 
is given in tables 7, 8, and 9. 


Engineering classification systems 


Agricultural scientists of the United States Depart- 
ment of Agriculture classify soils according to texture. 
In some ways this system of naming textural classes is 
comparable to the systems most commonly used by 
engineers for classifying soils; that is, the system of 
the American Association of State Highway and 
Transportation Officials (AASHTO) and the Unified 
system. 

Most highway engineers classify soil material in ac- 
cordance with the system approved by the American 
Association of State Highway and Transportation 
Officials (1). In this system soil materials are classi- 
fied in seven principal groups. The groups range from 
A-1, gravelly soils, which have high bearing capacity 
and are the best soils for subgrade, to A-7, clayey 
soils, which have low strength when wet and are the 
poorest soils for subgrade. 

Some engineers prefer to use the Unified Soil Classi- 
fication System (2). In this system soil material is 
identified according to its grain size distribution, 
plasticity, and performance as construction material. 
Soil materials are identified as coarse grained (GW, 
GP, GM, GC, SW, SP, and SC), fine grained (ML, CL, 
OL, MH, CH, and OH), and highly organic (Pt). 

Soil properties significant in engineering 

In table 7 the soil series and the symbols for most 
anapping units are listed and-estimates of properties 
significant in engineering are given. The estimated 
properties are those of the representative soil. Where 
test data are available, that information was used. 
Where tests were not performed, the estimates shown 
are based on comparisons of the soil in Clinton County 
with similar soils tested in other counties. 

Depth to the seasonal high water table is the maxi- 
mum height to which the water table rises during the 
year. The estimates are for soil material that has not 
been artificially drained. In general, the information 
in the table applies to a depth of 5 feet or less. Depth 
from the surface normally is given only for the major 
horizons. Other horizons are listed if they have engi- 
neering properties significantly different from adja- 
cent horizons. 

The estimated classification according to the tex- 
tural classification of the U.S. Department of Agri- 
culture and according to the AASHTO and Unified 
classification systems is given for each important layer. 
The figures showing the percentages of material pass- 
ing through sieves numbers 4, 10, 40, and 200 are 
rounded off to the nearest 5 percent. The percentage 


passing the number 200 sieve approximates the com- 
bined amount of silt and clay in the soil. 

Liquid limit and plasticity index are water contents 
obtained by specified operations. As the water content 
of a clayey soil, from which the particles coarser than 
0.42 millimeter have been removed, is increased from 
a dry state, the material changes from a semisolid to a 
plastic state. If the moisture content is further in- 
creased, the material changes from a plastic to a liquid 
state. The plastic limit is the moisture content at which 
the soil material changes from a semisolid to a plastic 
state: and the liquid limit, from a plastic to a liquid 
state. The plasticity index is the numerical difference 
between the liquid limit and the plastic limit. It indi- 
cates the range of water content within which a soil 
material is plastic. Liquid limit and plasticity index 
are estimated in table 7. 

In the column “Permeability” are estimates of the 
rate at which water moves downward through satu- 
rated undisturbed soil material. The estimates are 
based mainly on texture,.structure, and consistence of 
the soils. 

Available water capacity, expressed in inches per 
inch of soil depth, is defined in the Glossary. Reaction 
also is defined in the Glossary. Shrink-swell potential 
refers to the change in volume of the soil that results 
from a change in moisture content. The estimates are 
based mainly on the amount and kind of clay in the soil. 

The soils are also rated in table 7 according to the 
risk of corrosion of conduits placed in them. Ratings 
are given for uncoated steel conduits and concrete con- 
duits. The texture and natural drainage of a soil affect 
this potential through their influence on aeration, wa- 
ter content, and movement of water. The pH of the soil 
also may be important. 


Engineering interpretations 


Engineering interpretations are given in tables 8 
and 9, The data in these tables applies to the repre- 
sentative profile described for the soil series in the 
section “Descriptions of the Soils.’ The interpretations 
are based on the engineering properties of soils shown 
in table 7, on test data for soils in this survey area and 
other nearby or adjoining areas, and on the experience 
of engineers and soil scientists with the soils of Clinton 
County. 

Table 9 lists the suitability rating of the soils as a 
source of roadfill, sand and gravel, and topsoil. Suit- 
ability is rated as good, fair, poor, and unsuited. The 
major soil feature affecting the suitability is also 
listed. Table 9 also lists the soil features that should 
not be overlooked in planning, installing, and main- 
taining pond reservoirs, embankments, dikes and 
levees, excavated ponds, drainage, irrigation, terraces 
and diversions, and grassed waterways. 

Roadfill is soil material used in embankments for 
roads. The suitability ratings reflect the predicted per- 
formance of a soil after it has been placed in an em- 
bankment that has been properly compacted and 
provided with adequate drainage and the relative ease 
of excavating the material at borrow areas. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 9 provide 
information on where to look for probable sources. A 
soil rated as a good or fair source of sand or gravel 
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generally has a layer at least 3 feet thick, the top of 
which is within a depth of 6 feet. The ratings do not 
take into account thickness of overburden, location of 
the water table, or other factors that affect mining of 
the material. Neither do they indicate quality of the 
deposit. 

Topsoil is used in topdressing an area where vege- 
tation is to be established and maintained. Suitability 
is affected mainly by the ease of working and spreading 
the soil material, as in preparing a seedbed; the natu- 
ral fertility of the material or the response of plants 
when fertilizer is applied; and the absence of sub- 
stances toxic to plants. Texture of the soil material 
and its content of stone fragments affect suitability, 
but also considered in the ratings is damage that re- 
sults at the area from which topsoil is taken. 

Pond reservoirs hold water behind a dam or an em- 
bankment. Soils suitable as pond reservoir areas have 
low seepage, which is related to permeability and the 
depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil mate- 
rial resistant to seepage and piping and of favorable 
stability, shrink-swell potential, shear strength, and 
compactibility. Stones and organic material are un- 
favorable characteristics. 

Excavated ponds, aquifer fed, are dug ponds that 
rely on ground water as their source. Soil properties 
affecting excavated ponds are the reliability of ground 
water recharge and its level, the stability of soil, the 
organic-matter content, and the presence of stones and 
rock outcrop. 

Drainage of cropland and pasture is affected by such 
soil properties as the permeability, texture, and struc- 
ture; the depth to a claypan, rock, or other layer that 
influences the rate of water movement; the depth to 
the water table; the slope, stability in ditchbanks, and 
susceptibility to stream overflow ; the reaction; and the 
availability of drainage outlets. 

Irrigation of a soil is affected by such features as 
slope, susceptibility to stream overflow, water erosion 
or soil blowing, texture, content of stones, accumula- 
tion of salts and alkali, depth of rooting zone, rate of 
water intake at the surface, permeability of soil below 
the surface layer and in the fragipan or other layers 
that restrict movement of water, available water ca- 
pacity; and need for drainage or depth to water table 
or bedrock. 

Terraces and diversions are embankments, or ridges, 
constructed across slopes to intercept runoff so that it 
soaks into the soil or flows slowly to a prepared outlet. 
Features that affect suitability of a soil for terraces are 
uniformity and steepness of slope, depth to bedrock or 
other unfavorable material, stoniness, permeability, 
and resistance to water erosion, soil slippage, and soil 
blowing. A soil suitable for these structures provides 
outlets for runoff and is not difficult to vegetate. 

-The success of grassed waterways depends on soil 
features that affect the construction and maintenance 
of the waterways and the growth of plants within 
them. Important features are available water capacity, 
permeability, slope, stoniness, rate of runoff and sus- 
ceptibility to erosion, and natural drainage. Establish- 
ing a dense sod that is resistant to erosion is needed 
for well-constructed waterways. 


Table 8 lists the degree and kind of limitation for 
selected uses. Soil limitations are indicated by the 
ratings slight, moderate, and severe. Slight means that 
soil properties are generally: favorable for the rated 
use, or that limitations are minor and are easily over- 
come. Moderate means that some soil properties are 
unfavorable but can be overcome or modified by special 
planning and design. Severe indicates soil properties 
so unfavorable and so difficult to correct or overcome 
that major soil reclamation, special designs, or inten- 
sive maintenance is needed. 

Following are explanations of some of the columns 
in table 8: 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into natural soil. The soil material from a 
depth of 18 inches to 6 feet is evaluated. The soil 
properties considered are those that affect both absorp- 
tion of effluent and construction and operation of the 
system. Properties that affect absorption are perme- 
ability, depth to the water table or to rock, and suscep- 
tibility to flooding. Slope is a soil property that affects 
difficulty of layout and construction and also the risk 
of soil erosion, lateral seepage, and downslope flow of 
ie ee Large rocks or boulders increase construction 
costs. 

Sewage lagoons are shallow ponds constructed to 
hold sewage within a depth of 2 to 5 feet long enough 
for bacteria to decompose the solids. A lagoon has a 
nearly level floor and sides, or embankments, of com- 
pacted soil material. It is assumed that the embank- 
ment is compacted to medium density and the pond is 
protected from flooding. Properties that affect the 
pond floor and the embankment are considered. Those 
that affect the pond floor are permeability, organic 
matter, and slope. The soil properties that affect the 
embankment are the engineering properties of the em- 
bankment material as interpreted from the Unified 
Soil Classification and the content of stones, if any, 
that influence the ease of excavation and compaction 
of the embankment material. 

Trench type sanitary landfill is a method of dispos- 
ing of refuse in dug trenches. The waste is spread in 
thin layers, compacted, and covered with soil through- 
out the disposal period. Landfill areas are subject to 
heavy vehicular traffic. Some soil properties that affect 
suitability for landfill are ease of excavation, hazard 
of polluting ground water, and trafficability. The best 
soils have moderately slow permeability, withstand 
heavy traffic, and are friable and easy to excavate. 
Unless otherwise stated, the ratings in.table 8 apply 
only to a depth of about 5 feet. Limitation ratings of 
slight or moderate, therefore, may not be valid if 
trenches are to be much deeper. For some soils, reliable 
predictions can be made to a depth of 10 or 15 feet; 
however, every site should be investigated before it is 
selected. Daily cover for area type landfill relies on 
texture, consistence, thickness, stoniness, slope, and 
drainage of the material. 

In the area type of sanitary landfill, refuse is placed 
on the surface of the soil in successive layers. The 
limitations caused by texture and stoniness do not 
apply to this type of landfill. Soil wetness, however, 
may be a limitation because of difficulty in operating 
equipment, 
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SOIL SURVEY 


TABLE 7.—Estimated soil properties 


{An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soil, The soils in such 
first column of this table carefully. Absence of data indicates that the soil is too variable to be 


Depth % 
Soil series and map symbols high grater 
table 
Feet 
Adrian: Ad —--.----.--------------- 0-1 
Blount; BdA, BdB ~-_---------------- 1-8 
Borrow land: Bh. 
Too variable to be rated. 
Boyer: BnB, BnC, BoB, BoC, BoD, BoE ---- >6 
*Capac: CaA, CbB ~-------------~~--- 1-2 
For Marlette part of unit CbB, 
see Marlette series. 
Ceresco: Ce —~--.-------~------------ 1-2 
Cohoctah: Ch ~_-_.----------------- 0-1 
Colwood:: “Co: (2222225550 sos eee 0-1 
Corunna: Cr —___-----~---------~--- 0-1 
Edwards: Ed —~-.--.---------------- 0-1 
Gilford: Gf ..------.--------------- 0-1 
Granby: (Gr nsicscee ese caeecnle 0-1 
Houghton: Ho — -------------------- 0-1 
Kibbie: KbA ~~ .----~-----------_-_- 1,5-2.0 
Lapeer: LaB —--_.1-.--_-________-___ >6 


Depth 
from 
surface 


Inches 


0-25 
25-60 


0-9 
9-16 
16-31 


31-60 


0-18 
18-30 
30-34 
34-60 


0-9 
9-31 
31-60 


0-19 


19-26 
26-60 


0-25 


25-29 
29-60 


0-22 
22-84 
34-60 


0-22 
22-38 
38-60 


0-26 
26-60 


0-28 
28-60 


0-14 
14-22 
22-26 
26-60 


0-60 


0-10 
10-19 


19-60 
0-25 


25-34 
34-60 


Classification Coarse 
fraction 
USDA texture greater 
than 
Unified AASHTO 3 inches 
Percent 
Muck (sapric) ~----- too 4: eee ee cess 
and —---..---_.---- SP or SM A-3: [beeen tse 
Tioam:, #2 a2 ae ML A4 Jute 
Clay loam ~-~.-.---- CL AS65 oon! Neeaw cases 
Silty clay and silty cL A-6orA-7  j-----u 
clay loam. 
Silty clay loam ~.---- CL BT 0 eee 
Loamy sand ~----_--- SM A-2 
Sandy loam ~-..-_--- SM A-2 
Sandy clay loam —_--| SC or SM A~2, A-6 
Gravel and sand -_-_- SP, SP-SM, GP | A-1 or A-3 
Tidam 2 ene 2S ML or CL A-4 
Clay loam ~---.----- cL A-6 
Loam ~~--------.--. MLor CL A-4 or A-6 
Sandy loam and fine SM, ML A-2 or A-4 
sandy loam. 
Loamy fine sand _____ SM A-2 
Sandy loam ~-------_ SM A-2, A-4 
Loam and fine ML or CL A-4 
sandy loam. 
Loamy sand —-_-..--. SM A-2 
Sandy loam ~-_---___ SM A~2 or A-4 
Loam and silt loam --| ML or CL A-4 
Silty clay loam ~_-__- CL A-6 
Silt loam ~----_--___ CL A-6 
Sandy loam _________ SM A-2, A-4 
Heavy sandy loam _-_| SM A-2 or A-4 
Light sandy loam ~_-_) CL ae 
Muck (sapric) ~--.-- PE She oR Slee! 
Marl ooscsencens Saas |e et ee faa 
Sandy loam ~-..-_~~_ A-2 
Sand and gravel —____ SP or GP A-1 or A-3 
Loamy sand —-_-.-_~ SM A-2 
Sand ~_.-----_______ SM A-3 
Loamy sand ___.__-__ SM A-2 
Sandis2 2205457225255 SM A-3 
Muck (saprie) -.---- PR suasebe sess |h ott on 
Loam —_--~------_~- ML or CL A-4 
Light silty clay Cc A-6 
loam, 
Silt loam ~-----_____ ML A-4 
Sandy loam ~__.-__~_ SM or SM-SC A-2 or A-4 
Heavy sandy loam —.| SC A-6 
Sandy loam _________ SM or SM-SC A-2 or A-4 
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significant in engineering 


mapping units may have different properties and limitations, and for this reason it is necessary to follow the instructions in the 
rated. or that no estimate was made. The symbol > means greater than; the symbol < means less than] 


Percentage less than 3 inches Risk of corrosion 


passing sieve— ; 
Liquid | G85 | Perme- | Available | soil | Shrink-swell 
No.4 | No.10 | No.40 | No.200| limit | index | bility | capacity |Teaction| potential woes 
(47 (2.0 (0.42 (0.074 steel Concrete 
mm) mm) mm) mm) 
Percent Inches Inches per ' pH 
per hour inch of soil 
Fart et (OE et Oe SA ee Am, OP? Bo oe a 0.2-6.0 0.85-0.45 | 5.6-6.0 | High -_.____| High _-_____| Low 

100 | 90-100 | 50-70 0-15 |-----__- *NP 6.0-20 0.05-0.08 | 7.9-8.4 | Low ~.-_____ High _-_____ Low 
95-100 | 90-100 | 80-95 60-75 | 25-38 4-10 | 0.6-2.0 0.22-0.24 | 6.6-7.8 | Low _.______ Modérate _-_| Low. 
95-100 | 90-100 | 90-100 | 70-80 | 30-40 | 18-22 | 0.2-0.6 0.16-0.18 | 6.1-6.5 | Moderate ___|High _______ Low. 
95-100 | 90-100 | 95-100 85-95 40-49 20-26 | 0.06-0.2 0.15-0.19 | 6.1-7.3 | Moderate __| High ~__..__ Low. 
95-100 | 90-100 | 90-100 80-95 | 30-40 | 13-22 | 0.2-0.6 0.18-0.20 | 7.4-7.8 | Moderate ___| High  ---.__| Low. 
95-100 | 90-95 | 50-75 15-30 | 10-20 | NP-6 6.0-20 0.10-0.12 | 5.6-6.5 | Low ~.--____ Low —------- Moderate. 
90-100 | 80-95 | 55-70 20-85 | 15-25 2-7 2.0-6.0 0.10-0.14 | 6.1-6.5 | Low ________ Low ________ Moderate. 
95-100 | 80-90 | 65-75 30-40 | 15-25 2-16 | 2.0-6.0 0.14-0.18 | 6.6-7.3.| Low -.-_-___ Low ---_---- Moderate. 
55-90 | 50-80 | 40-60 0-10 |_--.-___ NP 20 0.02-0.04 | 7,9-8.4 | Low _.______ Low —_._____ Low. 

100 | 90-100 | 85-95 60-75 20-30 5-10 | 0.6-2.0 0.20-0.22 | 5.6-6.1 | Low __-_____ High ~-..___ Moderate. 
95-100 | 90-100 | 90-100 | 70-80 | 380-40 | 18-20 | 0.2-2.0 0.15-0.19 | 5.6-7.8 | Low ________ High ~-__.__ OW. 
90-100 | 90-100 | 85-95 60-75 | 20-30 5-12 | 0.6-2.0 0.15-0.19 | 7,9-8.4 | Low ________ High _______ Low. 

100 100 | 60-80 30-55 10-25 2-6 2.0-6.0 0.18-0.17 | 6.6-7.3 | Low ~-__-_-_ Low ~------_ Low 

100 100 | 55—70 10-85 | 10-20 | NP-5 | 6.0-20 0.09-0.11 | 7.4-7.8 | Low __-_--_- Low —------. Low. 

100 100 | 60-70 30-40 | 10-20 2-6 0.6-6.0 0.11-0.18 | 7,9-8.4 | Low _______- Low ~_---_.- Low. 

100 100 | 70-90 50-65 | 15-28 8-10 | 0.6-6.0 0.17-0.19 | 6.6-7.8 | Low __-.---- High ~--._-- Low. 

100 100 | 60-70 15-80 5-15 | NP-4 6.0-20 0.09-0.11 | 6.6-7.3 | Low __--_-__ High —---.-- Low. 

100 100 | 60-70 30-40 | 10-20 2-6 | 2.0-6.0 | 0.14-0.16 | 7,4-7.8 | Low ________ High _--___ Low 

100 100 | 90-100 | 70-80 | 25-85 8-10 | 0.6-2.0 0.20-0.24 | 6.6-7.38 | Low ________ High —--._ Low. 

100 100 | 90-100 70-85 80-35 10-20 | 0,6-2.0 0.18-0.20 | 6.6-7.3 | Low __..-___ High ~---__- Low 

100 100 | 90-100 | 70-90 | 25-35 8-10 | 0.6-2.0 0.20-0.22 | 7.9-8.4 | Low -_______ High ~~ Low 

100 100 | 65-75 25-40 | 15-25 | NP-6 0.6--2.0 0.13-0.15 | 6.6-7.3 | Low -_______ High —~____-_ Low. 

100 100 | 65-75 | 30-45 | 20-80 2-7 0,6-2.0 0.12-0.14 | 6.6-7.3 | Low —--_-___ High ---_.-_ Low. 

100 | 95-100 | 90-100 | 78-85 | 30-40 | 138-20 0.2-0.6 0.15-0.17 | 7.9-8.4 | Moderate __.| High ----_-_| Low 
oat eee ee | ee ee ee ee ed 0.2-6.0 0.35-0.45 | 6.1-7.8 | High _______ High ~_-.__- Low. 

100 100 | 80-90 60-80" |--- =o 2s |net ese ence ts | lesen es 7.9-8.4 |High ~._-_ High ~--._-_ Low. 
95-100 | 90-100 | 55-75 20-35 12-25 2-6 2,0-6.0 0.138-0.14 | 6.6-7.38 | Low ~_______ High ~--_.-_ Low. 
35-80 | 25-75 50-70 0-5 |------_. 6.0-20 0.02-0.04 | 6.6-8.4 | Low _______ igh s2s2te* Low. 

100 100 | 50-75 15-80 |_---____ NP 6.0-20 0.10-0.12 | 6.6-7.3 | Low ~_______ High Sicccen Low 

100 100 | 50-70 5-15 |-------_ NP 6.0-20 0.06—0.08 | 6.6-7.38 | Low ~_______ High ~_____. Low 

100 100 | 50-70 15-25 |-....___ NP 6.0-20 0.09-0.12 | 6.6-7.8 | Low ~---____ High ----..- Low. 

100 | 95-100 | 50-70 = ere NP 6.0-20 0.05-0.07 | 7.9-8.4 | Low ~-____._ High ~--_.-_ Low 
apres rca] eet ieee! Leena S| |e ean) Le Ee eee ad 0.2-6.0 0.35-0.45 | 6.6-7.38 | High ~~. _ High ~_---~_| Low. 

100. 100 | 85-95 60-75 | 20-80 5-12 | 0.6-2.0 0.20-0.22 | 5.6-7.3 | Low -_______ High -_-._-- Moderate. 

100 100 | 90-100 | 70-85 | 380-85 12-20 | 0.6-2.0 0.18-0.20 | 5.6-6.0 | Low -_______ High ~--___ Moderate. 

100 100 | 90-100 | 70-90 | 25-85 3-10 | 0,6-2.0 0.20-0.22 | 6.6-8.4 | Low ~_______ High —~---__. Low. 
95-100 | 95-100 | 60-75 20-45 12-29 2-8 2.0-6.0 0.138-0.15 | 5.6-6.0 | Low ~_______ Low ~.-.---- Moderate. 
95-100 | 90-100 | 75-85 36-45 25-380 12-16 | 0.6-2.0 0.16-0.18 | 6.1-6.5 | Low ~_-_____ Low ~----..- Moderate. 
95-100 | 80-95 | 55-75 25-50 | 15-23 3-6 2.0-6.0 0.12-0.15 | 7.4-8.4 | Low -----__- Low -------- Low. 
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Soil series and map symbols 


Marlette: MaB, MaC, MaD, MaE, 
MbC3, MbD3. 


Matherton: MdA 


*Metamora: MeA 


For Capac part, see Capac series. 


Metea: 


Morley: 


OaB 
OsB 


Oakville: 
Oshtemo: 


*Owosso: 
For Marlette part of OwB and 
OwC, see Marlette series. 


Palms: Pa 


Parkhill: Pr ---_--_---------------- 


Sebewa: Sb 
Selfridge: 


SeA 


Shoals: Sh 


SOIL SURVEY 


OtA, OwB, OwC _~.-------- 


TABLE 7.—Estimated soil properties 


Coarse 
fraction 
greater 

than 
3 inches 


Percent 


oe Classification 
eptn to Depth 
Het e from USDA texture 
eens surface 
Unified AASHTO 
Feet Inches 
2.5->6 0-14 | Loam —------.~----- ML or CL A-4 
14-20 | Clay loam and loam --; CLor ML A-6 or A-4 
20-38 | Clay loam _-------~-~ CL A-6 
38-60 | Light clay loam ~--_- ML or CL A-4 or A-6 
1.0-2.0 0-13 Lem and sandy ML, SM A-2, A-4 
oam. . 
18-82 | Sandy clay loam sc, CL A-6, A-4 
and loam. 
32-60 | Sand and gravel ~-..._ GP, SP, SP-SM | A-1, A-38 
1.0-2.0 0-25 | Sandy loam and SM A~2, A-4 
loamy sand. 
25-32 | Heavy sandy loam --_| SM or SC A-4 
82-40 | Light clay loam —--_- CLor ML A-6 or A-4 
40-60 | Loam —~----------.-- ML or CL A-4 or A-6 
>6 0-86 | Loamy sand ~--~---- SM A-2 
386-60 | Clay loam ~--------- CL A-6 
2.5->6 | 0-18 | Loam -------------- ML or CL A-4 
18-26 | Silty clay loam —~----- CL A-7 
26-40 | Heavy silty clay cL A-7T 
loam. 
40-60 | Silty clay loam ~-._-- CL A-7 or A-6 
>b 0-60 | Fine sand ~~------~- SM A-2 
>6 0-14 | Sandy loam _____---_- SM, SC-SM A-2 
14-26 | Heavy sandy loam ---| SM, SC-SM A-2 or A-4 
26-41 | Light sandy loam ----| SM A-2 
41-55 | Loamy sand ~__----- SM A-2 
55-60 | Gravel and sand ---_-| SP, SP-SM, GP | A-1 or A-3 
>6 0-23 | Sandy loam __._---_- SM or SM-SC A-2 
23-26 | Heavy sandy loam ~_-| SC-SM A-4 
26-34 | Clay loam ~_-------- CL A-6 
34-60 | Heavy loam —.-___--- CL or CL-ML A-4 or A-6 
0-1 0-41 | Muck (sapric) ~---.- Pt 
41-60 | Silt loam ~--------__ CL-ML A-4 
0-1 0-22 | Loam —_------__~--- ML A-4 
22-80 | Clay loam —~-----~--- CL A-6 
80-60 | Loam ~--------~----+- ML or CL A-4 or A-6 
0-1 0-18 | Loam —-~-~.-------- ML A-4 
18-39 | Light clay loam and CL A-6 
gravelly clay loam. 
39-60 | Sand and gravel ----| SP or GP A-1 or A-3 
1.0-2.0 0-22 | Loamy sand ~----~-- SM A-2 
2-27 | Sandy loam -------- SM A-2 
27-84 | Light clay loam ~_~-- CL A-6 
84-60 | Loam ~ ---~-------~- CL A-6 
1-2.5 0-19 | Loam —~--.---.---- ML A-4 
9-88 | Light silty clay cL A-6 
loam. 
88-51 | Loam —.---------~-+-} ML A-4 
51-60 | Fine sandy loam SM-ML A-4 
and silt loam. 
0-1 0-14 | Light silty clay loam__| CL A-6 
14-24 | Clay loam ---------_ CL A-6 
24-86 | Light clay loam ~--_- CL A-6 
36-60 | Silty clay loam ~_---_ CL A-7 
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significant in engineering——Continued 


Percentage less than 3 inches 


Risk of corrosion 


passing sieve— ni ron 
Liquid | ~28- | Perme- |#V8H83'€ | Soil | Shrink-swell 
: ne ticity “7: water : : 
No.4 | No.10 | No. 40 | No. 200 limit index ability capacity reaction potential Uncoated 
(4.7 (2.0 (0,42 (0.074 steel Concrete 
mm) mm) mm) mm) 
Percent sie. | egeanes | 88 

100 | 95-100 | 80-95 60-70 | 16-380 3-10 | 0.6-2.0 0.20-0.22 | 5.6-6.0 | Low ________ Moderate —--| Moderate. 
95-100 | 90-100 | 85-95 60-80 24-38 6-20 | 0.2-2.0 0.15-0.19 | 5.6-6.0 | Low ~_______ Moderate ___| Moderate. 
95-100 | 90-100 | 80-100 | 65-90 | 25-385 8-20 | 0.2-2.0 0.16-0.20 | 5.6-6.5 | Low ________ Moderate —-_| Low. 
95-100 | 90-100 | 85-95 65-80 24-35 6-20 | 0.6-2.0 0.15-0.19 | 7.9-8.4 | Low -_-.--__ Moderate --_| Low. 
95-100 | 90-100 | 65-90 30-65 | 15-25 3-8 2.0-6.0 0.18-0.20 | 6.1-6.5 | Low ________ High _______ Moderate. . 
95-100 | 85-95 75-90 35-75 | 25-40 | 10-20 | 0.6-2.0 0.16-0.18 | 6.6-7.3 | Low ~---____ High  -__--- Moderate. 
40-80 | 35-70 15-45 0-10 |-------- NP 6.0-20 0.02-0.04 | 7.9-8.4 | Low ~.-.____ High ~----- Low. 
95-100 | 95-100 | 50-75 20-40 <20 | NP-6 2.0-6.0 0.18-0.15 | 5.1-6.5 | Low ~_______ Moderate —-_| Moderate. 
95-100 | 90-95 | 65-85 86-50 | 15-30 5-9 2.0-6.0 0.15-0.17 | 6.6~7.38 | Low ~_____-- Moderate ---| Low. 
95-100 | 90-100 | 85-95 60-80 | 24-85 6-20 | 0.2~0.6 0.15-0.19 | 7.4-7.8 | Moderate -__| High -----~-- Low. 

100 | 95-100 | 80-95 60-75 | 16-30 6-14 | 0.6-2.0 0.16-0.18 | 7.9-8.4 | Low ~___.___ High ~------ Low. 

100 100 | 55-60 15-25 |--___--__ NP >20 | 0.10-0.12 | 5.6-7.8 | Low ~___.___ Low —~------ Moderate. 
100 | 90-95 | 80-95 65-75 | 83-40 | 15-22 | 0.2-2.0 0.14-0.16 | 6.6-8.4 | Moderate _._| Moderate ---| Low. 
95-100 | 95-100 | 80-95 60-70 | 16-80 8-10 | 0.6-2.0 0.18-0.20 | 5.1-6.5 | Low __._____ Moderate ___| Moderate. 
95-100 | 95-100 | 95-100 | 85-95 | 30-40 | 13-22 | 0.2-0.6 0.18-0.20 | 5.1-5.5 | Moderate _-_] Moderate --_| Moderate. 
95-100 | 95-100 | 95-100 | 85-95 | 40-49 | 20-26 | 0.06-0.6 0.16-0.19 | 5.6-6.5 | Moderate ___| High ~------ Moderate. 

95-100 | 95-100 | 90-95 80-95 30-40 18-21 | 0.2-0.6 0.18-0.20 | 6.6-8.4 | Moderate _._| Moderate ~--_|/ Low. 

100 100 | 70-80 20-85 |-------- NP 6.0->20 0.06-0.08 | 6.1-7.3 | Low ~_-_____ Low —------- Low. 
95-100 | 90-95 55-65 25-85 12-25 2-6 2.0-6.0 0.18-0.15 | 6.1-6.5 | Low ~_-_-_-_ Low ~----~-- Moderate. 
95-100 | 90-95 65~—70 30-40 20-30 2-7 2.0-6.0 0.12-0.14 | 5.1-5.5 | Low ~.---_-_ Low ~------- High. 
95-100 | 90-95 | 50-60 20-85 | 12-20 | NP-4 2.0-6.0 0.11-0.13 | 5.1-5.5 |} Low —-______ Low —---_--- High. 
85-95 80-95 55-70 10-15 |-------- NP 6.0-20 0.06-0.08 | 6.1-6.5 | Low ~--___-_ Low ~----.-- Moderate. 
55-90 50-80 | 40-60 0-10 |__-_-__- NP >20 0.02-0.04 | 7.9-8.4 | Low ~---_--_ Low ~----~-- Low. 

100 | 90-100 | 55-70 20-35 | 12-80 2-6 2.0-6.0 0.18-0.15 | 6.1-6.5 | Low ~_-__-~- Low ~------- Moderate. 

100 | 95-100 | 65-70 35-40 | 15-25 3-8 0.6-2.0 0.15-0.17 | 6.1-6.5 | Low -_-_-.-- Low —--~_--- Moderate. 
95-100 | 90-95 | 85-95 75-85 | 380-40 ; 12-22 | 0.2-0.6 0.15-0.19 | 6.1-6.5 | Moderate .-_| Moderate ~~ | Low. 
95-100 | 90-100 | 85-90 65-75 15-385 6-14 | 0.2-0.6 0.15-0.18 | 6.6-7.8 | Moderate __.| Moderate -__| Low. 
peat St aa ce es te Sh re sea a 0.2-6.0 0.35-0.45 | 6.1-7.8 | High .--__-_| High ----_-.] Moderate. 

100 100 | 90-100 | 70-80 | 15-80 5-10 | 0.6-2.0 0.16-0.20 | 7.4-8.4 | Low --_-_-__ High .------ Low. 

100 | 95-100 | 85-95 60-75 | 28-87 4-9 0.6-2.0 0.20-0.22 | 6.6-7.8 | Low ~--_--__ High ~---.- Low. 
95-100 | 90-100 | 85-95 70-85 | 30-40 | 12-20 {| 0.2-0.6 || 0.15-0.19 | 6.6-7.3 | Low ________ High ~-_____ Low 
95-100 | 90-100 | 85-90 65-75 | 15-35 6-14 | 0.6-2.0 0.17-0.19 | 7.4-7.8 | Low ~------_ High .--_-_. Low. 

100 | 90-100 | 80-95 60-70 | 20-35 4-10 | 0.6-2.0 0.20-0.22 | 6.6-7.3 | Low ________ High ~--__.- Low 
95-100 | 75-100 | 85-90 60-80 | 80-85 | 12-20 | 0.6-2.0 0.16-0.19 | 6.6-7.3 | Low ~_-_-_-_ High ~----.- Low 
40-75 | 85-70 | 80-40 0-10 |________ NP 6.0-20 0.02-0.04 | 7.4-8.4 | Low ~-______ High —~-----. Low. 

100 100 | 50-75 15-30 |----____ NP 6.0-20 0.10-0.12 | 5.6-6.5 | Low ______._ Low .--.-_-~ Moderate. 
95-100 | 95-100 | 70-80 25-85 | 15-30 6.0-20 0.12-0.14 | 5.6-6.0 | Low ~--__-__ Low ~------- Moderate. 
95-100 | 90-100 | 90-100 | 70-80 | 30-40 | 13-20] 0.2-0.6 | 0.15-0.19 | 6.6-7.3 | Moderate ___|High ------- Low. 
95-100 | 90-100 | 80-90 60-75 | 15-85 | 11-14 | 0.6-2.0 0.17-0.19 | 7.4-7.8 | Moderate ~-_| Moderate ---] Low 

100 100 | 85-95 60-75 | 25-85 6-10 | 0.6-2.0 0.20-0.22 | 6.6-7.3 | Low —----_-- High ___-__- Low. 

100 100 | 95-100 | 80-95 | 80-385 | 12-20 | 0.6-2.0 0.18-0.20 | 6.6-7.8 | Low —-__-.-- High ~~_---_ Low. 

100 100 | 85-95 60-75 | 25-35 6-10 | 0.6-2.0 0.17-0.19 | 7.4-7.8 | Low ~--_--__ High ~__---_ Low. 

100 100 | 75-95 40-80 <25 | NP-4 0.6-2.0 0.17-0.21 | 7.4—7.8 | Low ~--_____ High ~~_---. Low. 

100 | 95-100 | 95-100 | 80-95 | 28-88 | 11-22 | 0.6-2.0 0.21-0.28 | 6.6~-7.8 | Moderate _-.| High ~_.._._} Low. 
95-100 | 90-100 | 85-95 70-85 ; 30-40 | 13-22 | 0.06-0.2 0.15-0.19 | 6.6-7.38 | Moderate _._| High ~-_-... Low. 

100 | 90-100 | 90-100 | 70-85 | 30-40 | 10~20 | 0.06-0.2 0.16-0.18 | 6.6-7.3 | Moderate —--| High ~-_.___ Low. 

100 | 90-100 | 90-100 | 80-95 | 80-40 | 18-22 | 0.06-0.2 0.18-0.20 | 6.6-7.8 | Moderate —--| High ~--____ Low. 
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TABLE 7.—Hstimated soil properties 
Classification 
Depth to | noth Coarse 
2 seasonal ept ———________._____} fraction 
Soil series and map symbols high water from USDA texture greater 
table surface than 
Unified AASHTO 3 inches 
Feet Inches Percent 
Sisson: SnB __-___---_---_-._______- >6 0-23 | Fine sandy loam ----| SM or ML A4A jhozse eos 
23-38: | Light silty clay CL ASG 0 fe 
loam. 
88-42 | Silt loam ~-_-.--_.__ ML Awa’ | (Oc, ) [beeesoecss 
42-60 | Silt, fine sand, and ML or SM A-4orA-2 |... 
very fine sand. 
Sloan: ‘Soi. es ra oe ek .0-0.5 0-10 | Loam ~_~--_-.._.___ ML BoA eR eet 
10-40 | Silt loam ~---------_ ML A-4 [une 
40-60 | Silt loam, sandy ML or CL A-4, A-6 = |-------_-_ 
loam, and silty 
clay loam. 
Spinks: SpB, SpC ~__---_-.-_-____-_- >6 0-19 peey sand and SM or SP-SM A-2,A-8 9 |__-w 
sand. 
19-54 | Sand, loamy sand, SM or SP-SM BaQ! ie et 
and sandy loam. 
54-60 | Sand ~~ --.~..-- SM-SP or SP AMS.  Wieene toe 
Spink yiant: $tB _---______.----__ >6 0-24 | Cobbly loamy sand -.| SM A-2 35-60 
aaa 24-48 | Cobbly sand and SP, SM or ‘An1, A-9, or 35-60 
sandy loam. SM-SP A-3 
48-60 | Cobbly sand _.-_____ SP or SP-SM A-1, A-2, or 35-55 
=) 
Thetford: ThA _-..-___..-----_-__-__ 1-2 0-28 | Loamy sand —-------- SM ASD Sheen ive 
28-34 | Sandy loam —_----~_ SM ASO eee Sa 
34-60 | Sand ~-----__-_--_--_ SP or SP-SM ASKBie 0 ome eae 
Wallkill: Wa ~~ ----_ oo 0-0.5 0-19 | Loam and silt loam -_-| ML Avae 0 ieee 
19-60 | Muck and mucky Pt—= eee cece el Eee Sooo 
peat (sapric and 
hemic). 
Wasepi: WbA —_-_------_----------- 1.5-2.0 0-26 | Sandy loam ~.--_~--~~ SM AM? *, beeeuleocs 
26-33 | Heavy sandy loam ~-._| SM A-2o0rA-4 [._-____ 
33-60 | Sand and gravel -___| SP or GP A-lorA-3  |__-_-_--_. 
Washtenaw: Wd —-_----------------- 0-1 0-29 | Loam ~~-_--_---_----_ ML BaP ror ee 
29-37 | Clay loam —~_--~_-_-_ CL A=-6" =. J,* ‘[euateecl es 
37-60 | Loam ~_~---~---____ ML or CL A-4orA-6 = [_--- 


* Nonplastic. 


Daily cover for sanitary landfill should be soil that 
is easy to excavate and spread over the compacted fill 
during both wet and dry periods. Soils that are loamy 
or silty and free of stones or boulders are better than 
other soils. Clayey soils may be sticky and difficult to 
spread. Sandy soils may be subject to soil blowing. 

Small commercial buildings are built on undisturbed 
soil. Structures should be sufficiently stable that crack- 
ing or subsidence from settling or shear failure of the 
foundation does not occur. These ratings were deter- 
mined from estimates of the shear strength, compress- 
ibility, and shrink-swell potential of the soil. Soil 
texture, plasticity, in-place density, potential frost 
action, soil wetness, and depth to high water table 
were also considered. Slope, also an important consid- 


eration in the choice of sites for these structures, was 
considered in determining the ratings. Susceptibility 
to flooding is a serious limitation. 

Shallow excavations are those that require digging 
or trenching to a depth of less than 6 feet. Examples 
include excavation for pipelines, sewer lines, phone 
and power transmission lines, basements, open ditches, 
and cemeteries. Desirable soil properties are good 
workability, moderate resistance to sloughing, gentle 
slopes, absence of rock outcrop or large stones, no flood- 
ing, and no high water table. 

_ Dwellings as rated in table 8, are no more than three 
stories high and are supported by footings placed in 
undisturbed soi]. The features that affect the rating of 
a soil for dwellings are those that relate to capacity to 
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Percentage less than 3 inches Risk of corrosion 


passing sieve— sj Peet 
Liquid ticity Perme- vee Soil Shrink-swell i 
ses y sae water 7 4 
No.4 | No.10 | No. 40 | No. 200 limit index ability capacity reaction Potential Uncoated 
(4.7 (2.0 (0.42 (0.074 steel Concrete 
mm) mm) mm) mm) 
Percent Inchea Inches per pH 
per hour inch of soil 

100 100 | 70-85 40-55 18-30 4-9 2.0-6.0 0.16-0.18 | 6.1-7.38 | Low —---_-__ Low -.------ Low. 

100 100 | 95-100 | 85-90 | 30-40 | 10-22 | 0.6-2.0 0.18-0.20 | 6.1-6.5 | Low —------- Low ~-.--~-- Low. 

100 100 | 90-100 70-90 | 25-85 3-10 | 0.5-2.0 0.20-0.22 | 7.4-7.8 | Low —-------- Low _------- Low. 

100 100 | 70-95 30-75 | 25-85 8-10 | 0.6-2.0 0.17-0.19 | 7.9-8.4 | Low ~----_-. Low —-------- Low. 

100 100 | 85-95 70-80 25-35 6-10 | 0.6-2.0 0.20-0.22 | 6.6-7.3 | Low ~.--._-- High -__.--- Low. 

100 100 | 90-100 70-90 | 25-35 5-10 | 0.6-2.0 0.20-0.22 | 6,6-7.8 | Low ~-----__ High _______ ‘Low. 

100 100 | 80-95 65-90 | 25-40 6-15 | 0.6-2.0 0.16-0.19 | 7.4-7.8 | Low -------- igh --.---- Low. 

100 | 95-100 | 50-70 5-20 |__.----- NP 6.0-20 0.07-0.10 | 5.6-6.5 | Low ~-~_-_-_ Low ---~-.-- Moderate. 

100 | 95-100 | 50-75 10-25 |_.______- NP 2.0-20 0.07-0.12 | 6.1-7.3 | Low ~-.--~.- Low --.-.--- Moderate. 
95-100 | 90-100 | 50-70 5-10 |__.____. NP 6.0-20 0.04-0.06 | 7.4-7.8 | Low -------- Low ~----~-- Low. 
70-100 | 55-95 | 45-75 15-25 |.__-____ P 6.0-20 0.04-0.06 | 6.1-7.8 | Low ~-----.- Low -----.-- Low 
60-100 | 55-90 | 40-80 0-30 <30 | NP-10 | 6,0-20 0.02-0.08 | 6.6-7.3 | Low -------- Low -------- Low. 
51-100 | 40-95 0-70 0-10 |.--__-- NP 6.0-20 0.02-0.04 | 7.4-7.8 | Low ---.-_-. Low ~-----~- Low. 

100 100 | 50-75 15-30 >10 | NP-4 6.0-20 0.10-0.12 | 5.6-6.5 | Low ~--_____ Low _-.---.. Moderate. 

95-100 | 95-100 | 60-70 25-35 | 15-30 2-6 2.0-6.0 0.10-0.13 | 6.1-6.5 | Low ~--_____ Low ~_---.-- Moderate. 
95-100 | 90-100 | 50-70 0-10 |-------_ NP 6,0-20 0.05-0.07 | 6.6-7.8 | Low ~--.-__. Low: = scseee Low. 
95-100 | 90-100 | 75-100 | 55-90 | 10-20 2-4 0.6—2.0 0.20~0.23 | 5.6-6.0 | Low ---___-_ Moderate --__| Moderate. 
temo (ce a | | ee 0.2-6.0 0.35-0.55 | 6.1-6.5 | High .------| Moderate ---| Moderate. 
95-100 | 85-95 | 60-75 20-30 12-22 2-6 2.0-6.0 0.18-0.15 | 6.1-6.5 | Low ______-- Low __-__-._ Moderate. 
90-100 | 85-95 | 65-70 30-40 | 20-80 2-7 2.0-6.0 0.15-0.17 | 6.1-6.5 | Low —---_--- Low ~------- Moderate. 
35-100 | 25-95 | 30-60 0-10 |_--___-_ NP >20 0.02-0.04 | 6.6-7.8 | Low ~.-.---- Low ~------- Low. 

100 | 95-100 | 85-95 60-75 | 28-87 4-9 0.62.0 0.18-0.22 | 6.1-7.3 | Low —~-_-__~_ High -._-.-_ Low 
95-100 | 90-100 | 85-95 70-85 | 380-40 | 12-20 | 0.06-0.6 0.15-0.19 | 6.6-7.3 | Moderate ~__| High ~~---._ Low. 
95-100 | 90-100 | 85-90 65-75 15-35 6-14 ; 0.6-2.0 0.17-0.19 | 7.4-7.8 | Low ~.-.-__- High _______ Low 


support load and resist settlement .under load, and 
those that relate to ease of excavation. Soil properties 
that affect capacity to support load are wetness, sus- 
ceptibility to flooding, density, plasticity, texture, and 
shrink-swell potential. Those that affect excavation are 
wetness, slope, depth to bedrock, and content of stones 
and rocks. Wetness is a major factor to be considered 
for buildings with basements. Corrosion potential of 
the soil and slope are important factors in construction 
of small commercial buildings. 

Local roads and streets, as rated in table 8, have an 
all-weather surface expected to carry automobile traf- 
fic all year. They have a subgrade of underlying soil 
material; a base of gravel, crushed rock, or soil mate- 
rial stabilized with lime or cement; and a flexible or 


rigid surface commonly of asphalt or concrete. These 
roads are graded to shed water and have ordinary pro- 
visions for drainage. They are built mainly from soil 
at hand. Most cuts and fills are less than 5 feet deep. 
Soil properties that most affect design and construc- 
tion of roads and streets are load supporting capacity 
and stability of the subgrade and the workability and 
quantity of cut and fill material available. The 
AASHTO and Unified classifications of the soil mate- 
rial and the shrink-swell potential indicate traffic- 
supporting capacity. Wetness and flooding affect 
stability of the material. Slope, depth to hard rock, 
stoniness, and wetness affect ease of excavation and 
amount of cut and fill needed to reach an even grade. 
Additional information can be obtained from the 
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TABLE 8.—Sanitary facilities 


[An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soil. The soils in such 
first column of this table carefully. Absence of data indicates that the soil is too variable to 


Degree and kind of limitation for— 
Soil series and map symbols Septictank Sewage ee Dwellings 
absorption lagoons excavations without 
fields basements 
Adrian:: Ad) =<.2ot2e-2205 2-2. oe Severe: wetness; | Severe: wetness; Severe: wetness; Severe: floods; 
floods. floods. floods; cutbanks wetness; excess 
cave. humus. 
Blount : 
Bd A. eee eet Seen tees eee se Severe: wetness; | Slight ~------__._- Severe: wetness __| Severe: wetness; 
peres slowly. frost action. 
BdB ca saee ene eseeeed eee oe eS Severe: wetness; | Moderate: slope ~-| Severe: wetness -_| Severe: wetness: 
percs slowly. frost action. 
Borrow land: _ Bh. 
Too variable to rate. 
Boyer . ‘. ‘ 
BRB cient St Slight * --..----__- Severe: seepage -.| Severe: cutbanks | Slight ---___._._._ 
cave, 
Bo@ eer Se a ent Moderate: Severe: seepage; | Severe: cutbanks | Slight -.-.-...-__ 
slope.* slope. cave, : 
Bobi Stee cte a ose ied ek a Slight? _...---____ Severe: seepage --| Severe: cutbanks | Slight ~------_---_ 
cave, 
BoC! anes ess oo chee Moderate: Severe: seepage; | Severe: cutbanks | Moderate: slope —_ 
slope. slope. cave. 
BoD;, ‘BoE nosso 3s soe os oases Severe: slope’ -.| Severe: seepage; | Severe: cutbanks | Severe: slope —--_ 
slope. cave, 
*Capac: CaA, CbB ---------------------- Severe: wetness; | Severe: wetness --| Severe: wetness _| Severe: frost 
For Marlette part of CbB, see percs slowly. action; wetness. 
Marlette series. 
Ceresco: Ce _-__------.---------------- Severe: wetness; | Severe: seepage; | Severe: wetness; | Severe: wetness; 
; floods. floods; wetness. floods. floods; frost 
action, 
Cohoctah: Ch ~------------------------ Severe: wetness; | Severe: seepage; | Severe: wetness; | Severe: wetness; 
floods. floods, floods. floods; frost 
action. 
Colwood:: ‘Geo 22cesss5o05 eee Severe: wetness__| Severe: wetness __| Severe: wetness; | Severe: wetness; 
cutbanks cave. frost action; 
low strength. 
Corunna: Cr —------—__-------~-------- Severe: wetness; | Severe: wetness _.| Severe: wetness -_| Severe: wetness; 
percs slowly. frost action. 
Edwards: Ed _-------.--------~------- Severe: wetness; | Severe: wetness; Severe: wetness; Severe: excess 
floods. seepage; floods. floods; cutbanks humus; wetness; 
cave. floods ; frost 
action; low 
strength. 
Gilford: -Gf 222<ssc-.---2-L Le ecscene Severe: wetness..| Severe: wetness __| Severe: wetness __| Severe: wetness; 
frost action. 
Granby: Gr .----------~--------------- Severe: wetness__| Severe: wetness; | Severe: wetness; | Severe: wetness -_ 
seepage. cutbanks cave. 
Houghton: Ho ~~-_-------------------- Severe: wetness; | Severe: wetness; | Severe: wetness; | Severe: wetness; 
floods, seepage; excess floods ; excess excess humus; 
humus; floods. humus; cutbanks frost action; 
cave. low strength; 
floods. 


and building sites 
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mapping units may have different properties and limitations, and for this reason it is necessary to follow the instructions in the 
be rated or that no estimate was made. Some terms in this table are explained in the glossary] 


Degree and kind of limitation for—Continued 


Dwellings 
with 
basements 


Severe: 
floods. 


wetness; 


Severe: wetness; 


frost action. 


Severe: wetness; 
frost action. 


Slight --..-------- 
Slight --------.--- 
Slight pipe nae tee 
Moderate: slope -- 
Severe: - slope —--- 
Severe: wetness -- 
Severe: floods; 
wetness. 

Severe: wetness; 
floods. 

Severe: wetness; 


low strength. 


Severe: wetness —~ 


Severe: excess 
humus; floods; 
wetness; low 
strength. 


Severe: wetness __ 


Severe: wetness; 


floods. 


Severe: wetness; 
floods; excess 
humus; low 
strength. 


Small Local 
commercial roads and 
buildings streets 

Severe: wetness; Severe: wetness; 
floods; frost floods; low 
action. strength. 

Severe: wetness; Severe: low 


frost action. 


Severe: wetness; 
frost action. 
Slight ~----------- 
Severe: slope ---- 
Slight ~----------- 
Severe: slope ---- 
Severe: slope ---- 
Severe: frost 


action; wetness. 


Severe: floods; 
wetness; frost 
action. 


Severe: floods; 
wetness; frost 
action. 


Severe: wetness; 
frost action; 
low strength. 


Severe: wetness; 
frost action. 


Severe: excess 
humus; floods; 
wetness; frost 
action; low 
strength. 


Severe: wetness; 
frost action. 


Severe: 
floods. 


wetness; 


Severe: wetness; 
floods; low 
strength. 


strength; frost 
action. 


Severe: low 
strength; frost 
action. 


Moderate: slope ~~ 


Severe: slope —--- 


Severe: frost 


action. 


Severe: frost 


action. 


Severe: floods; 
frost action; 
wetness. 


Severe: wetness; 
frost action; 
low strength. 


Severe: wetness; 
frost action. 


Severe: floods; 
‘wetness; frost 
action; low 
strength; excess 
humus. 


Severe: wetness; 
seepage. 


Severe: wetness —__ 


Severe: wetness; 
excess humus; 
low strength. 


Sanitary Sanitary Daily 
landfill landfill cover for 

(trench) (area) landfill 
Severe: wetness; | Severe: wetness; | Poor: excess 


floods; seepage. 


Severe: wetness —_ 
Severe: wetness —_ 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage —- 
Severe: seepage —_ 
Severe: wetness —_ 
Severe: wetness; 


floods; seepage. 


Severe: wetness; 
floods; seepage. 


Severe: wetness —_ 
Severe: wetness —- 
Severe: wetness; 


floods; seepage. 


Severe: wetness; 
seepage, 
Severe: wetness; 
seepage. 
Severe: wetness; 
floods. 


floods; seepage. 


Severe: wetness —_ 
Severe: wetness —_ 
Severe: seepage —-_ 
Severe: seepage -. 
Severe: seepage -- 
Severe: seepage -- 
Severe: seepage; 
slope. 

Severe: wetness —_ 
Severe: wetness; 


floods; seepage. 


Severe: seepage; 
floods; wetness. 


Severe: wetness —_ 
Severe: wetness —_ 
Severe: wetness; 


floods; seepage. 


Severe: wetness; 
seepage. 


Severe: wetness; 
seepage. 


Severe: wetness; 
floods; seepage. 


humus; hard to 
pack, 


Fair: too clayey. 

Fair: too clayey. 

Fair: thin layer. 

Fair: thin layer, 

Fair: too sandy; 
thin layer. 

Fair: too sandy; 
thin layer. 

’ Poor: slope. 

Good. 

Good. 

Poor: wetness. 

Poor: wetness. 

Poor: wetness. 

Poor: wetness; 


seepage; excess 
humus. 


Poor: wetness. 


Poor: wetness; 
too sandy. 


Poor: excess 
humus; wetness; 
hard to pack. 
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Soil series and map symbols 


Kibbie: KbA 


MaB 


MaC, MbC3 


MaD, MaE, MbD3 
Matherton: 


*Metamora: MeA ~__---~---------------- 
For Capac part, see Capac series. 


Metea: 


Oakville: 


Oshtemo: OsB 


~e-n eee 


*Qwosso: 
OtA, OwB 
For Marlette part of Ow8B, see 
Marlette series. 


OwC ~__----~------------------------- 


Marlette series. 


Palms: Pa 


Parkhill: Pr -.---------------~--.------ 


Sebewa: Sb ____-.-----~.-------------- 
Selfridge: SeA -------.---------------- 
Shoals: Sh. 2is.-.--- eee sess as 


SOIL SURVEY 


Septic tank 
absorption 
fields 


Severe: wetness__ 


Moderate: 
slowly. 


Moderate: slope; 
percs slowly. 


percs 


Severe: slope —_-- 


Severe: 
wetness." 


Severe: wetness; 
percs slowly. 


Moderate: percs 
slowly. 

Severe: percs 
slowly. 

Severe: percs 
slowly. 

Slight? ~-------~- 

Slight? ~-----_--- 

Severe: percs 
slowly. 

Severe: percs 
slowly. 

Severe: wetness; 
floods. 

Severe: wetness; 
peres slowly; 
floods. 

Severe: wet- 


ness; * floods. 


Severe: wetness; 
perces slowly. 


Severe: wetness; 
floods; percs 
slowly. 


Sewage 
lagoons 
Severe: wetness —- 
Severe: seepage —~ 
Moderate: seep- 
age; slope. 
Severe: slope ---- 
Severe: slope ---- 
Severe: wetness; 
seepage. 
Severe: wetness -- 
Moderate: seep- 
age. 
Moderate: slope —- 
Severe: slope —---- 
Severe: seepage —- 
Severe: seepage -- 
Severe: seepage —- 
Severe: seepage —_ 
Severe: wetness; 
floods; excess 
humus. 
Severe: wetness —. 
Severe: wetness; 
seepage, 
Severe: wetness -_ 
Severe: wetness; 
floods. 


TABLE 8.—Sanitary facilities 


i 


Degree and kind of limitation for— 


Shallow 
excavations 


Severe: wetness; 
cutbanks cave. 


Slight ---_-------- 
Slight ~----------- 
Moderate: slope —- 
Severe: slope —--- 
Severe: wetness; 


cutbanks cave. 


Severe: wetness —- 
Slight -.-.------__ 
Slight --.-------_- 
Moderate: slope -- 
Severe: cutbanks 
cave. 

Severe: cutbanks 
cave. 

Slight ___________- 
Moderate: slope -- 
Severe: wetness; 
floods; excess 
humus. 

Severe: wetness; 
floods. 

Severe: wetness; 


cutbanks cave; 
floods. 


Severe: wetness; 

cutbanks cave. 
Severe: wetness; 
floods. 


Dwellings 
without 
basements 


Severe: wetness; 
frost action; 
low strength. 


Moderate: frost 
action, 
Moderate: frost 
action. 
Moderate: slope -- 
Severe: slope —._ 
Severe: wetness; 


frost action. 


Severe: wetness; 
frost action. 
Moderate: frost 
action. 
Moderate: shrink- 
swell potential; 
frost action. 
Moderate: shrink- 
swell potential ; 
frost action. 
Slight ~.-.-_-----_ 
Slight ------.----_ 
Moderate: frost 
action, 
Moderate: frost 


action; slope. 


Severe: wetness; 
floods; frost 
action; excess 
humus. 


Severe: frost 
action; wetness; 
floods. 


Severe: wetness; 
frost action; 
floods. 

Severe: wetness; 
frost action. 

Severe: wetness; 
floods; frost 
action. 


CLINTON COUNTY, MICHIGAN val 
and building sites—Continued 
Degree and kind of limitation for—Continued 
Dwellings Small Local Sanitary Sanitary Daily 
with commercial roads and landfill landfill cover for 
basements buildings streets (trench) (area) landfill 
Severe: wetness; Severe: wetness; | Severe: frost Severe: wetness -_| Severe: wetness __| Good. 
low strength. low strength; action; low 
frost action. strength. 
Slight .---.-.__-. Moderate: frost Moderate: frost Severe: seepage -_| Slight _--___.______ Good. 
action. action. 
Slight ~-.-_--___.. Moderate: frost Moderate: frost Slightei2.2- 4) Slight ~.-.--.-_._ Fair: too clayey. 
action. action. 
Moderate: slope -_| Severe: slope ----| Moderate: frost Slight ~-.-.----_-- Moderate: slope --| Fair: too clayey; 
action; slope. slope. 
Severe: slope ----/ Severe: slope —_--| Severe: slope ____| Moderate: slope -_| Severe: slope ---_| Poor: slope. 
Severe: wetness --| Severe: wetness; | Severe: frost Severe: wetness; | Severe: wetness; | Fair: thin layer. 
frost action. action. seepage. seepage. 
Severe: wetness --| Severe: wetness; | Severe: frost Severe: wetness __| Severe: wetness --| Good, 
frost action. action. 
Severe: wetness -.| Moderate: frost Moderate: frost Slight --....--____ Slight ~-._..-_---- Fair: too sandy. 
action. action. 
Moderate: shrink- | Moderate: shrink-| Severe: shrink- Slight -..------___ Slight ------__-_~_ Fair: too clayey. 
swell potential. swell potential, swell potential. 
Moderate: shrink- | Moderate: shrink-| Severe: shrink- Slight .-.---.___._ Moderate: slope —_| Fair: too clayey. 
swell potential. swell potential. swell potential. 
Slight ----------~- Slight -.-_____.___ Slight -.--._____._ Severe: seepage __| Severe: seepage --| Poor: too sandy; 
seepage. 
Slight ------_----- Slight __-..._-._. Slight -----.._.__. Severe: seepage __| Severe: seepage __| Poor: seepage. 
Slight ~-~--------- Moderate: frost Moderate: frost | Slight _-_-_________ Slight -.----______ Good. 
action. action, 
Slight 2----------- Severe: slope ..__| Moderate: frost Slight jcceecui ec! Moderate: slope --| Fair: slope. 
action; slope, 
Severe: wetness; Severe: floods; Severe: wetness; Severe: wetness; Severe: wetness; Poor: excess 
floods wetness. excess humus; floods; seepage. floods; seepage. humus. 
low strength. 
Severe: wetness; Severe: frost Severe: frost Severe: wetness; Severe: wetness; Poor: wetness. 
floods action; wetness; action; wetness; floods. floods. 
floods. floods. 
Severe: wetness; Severe: wetness; Severe: wetness; Severe: wetness; Severe: wetness; Poor: wetness. 
floods frost action; frost action. seepage; floods. seepage; floods. 
floods. 
Severe: wetness --| Severe: wetness; Severe: frost Severe: wetness -_| Moderate: Poor: too sandy. 
frost action. action. wetness. 
Severe: wetness; Severe: floods; Severe: floods; Severe: floods __--| Severe: floods; Good. 
floods. frost action. frost action. wetness. 
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SOIL SURVEY 


TABLE 8.—_Sanitary facilities 


Degree and kind of limitation for— 


Soil series and map symbols Senne pie Sewage Shallow Tyce 
absorption : without 
fields lagoons excavations basements 

Sims? “$m. 222222025 eee s eee Severe: wetness; | Severe: wetness; | Severe: wetness __| Severe: wetness; 
percs slowly; floods. : frost action; 
floods. floods, 

Sisson: ‘SnB i-22.- 2 sue ae sees ee Slight:s2.2222.22.- Moderate: slope __| Moderate: cut- Moderate: frost 

banks cave. action; low 
strength. 

Sloan: “Sono eee Se aes Severe: wetness; | Severe: floods; Severe: wetness; | Severe: wetness; 
floods; percs wetness, floods. floods; frost 
slowly. action. 

Spinks F 

SpBe sane ee re ee SB Slight? _------____ Severe: seepage __| Severe: cutbanks | Slight -______.____ 
cave, 

SPCr See ani ee Re ee Moderate: Severe: seepage; | Severe: cutbanks | Moderate: slope —_ 
slope." slope. cave. 

Spinks variant: StB ___-..-_--__________ Slight? _------____ Severe: seepage; | Severe: cutbanks | Severe: small 

; small stones, cave, stones. 

Thetford: ThA ------------------------ Severe: wet- Severe: seepage; Severe: wetness; | Severe: wetness ._ 

, ness wetness. cutbanks cave. 

Wallkill?: Wa ss2s-ce22252 sos ase Severe: wetness; | Severe: wetness; | Severe: wetness; | Severe: wetness __ 
floods; excess floods; seepage. cutbanks cave, 
humus in 
substratum. 

Wasepi: WbA ..--2.2-0254-5-----44-255 Severe: wet- Severe: seepage; Severe: wetness; Severe: frost 
ness? wetness. cutbanks cave. action; wetness. 

Washtenaw: Wd —_W---.--.-------_____ Severe: wetness; | Severe: wetness; Severe: wetness; Severe: wetness; 
floods; peres floods. floods. frost action; 
slowly. floods. 


* Possibility of contamination of shallow water supply. 


Michigan Department of Highways and Transporta- 
tion which has rated the major soil series in the State 
for their suitability for highway construction. This 
information is in the “Field Manual of Soil Engineer- 
ing” (8). 


Town and country planning 


Town and country planning and the accompanying 
extension of public utilities and the establishment of 
business and recreational facilities create a need for 
soil information. This information differs somewhat 
from the information needed for farming. Land ap- 
praisers, realtors, city planners, builders, and others 
need facts that will help them determine what sites are 
suited to homes and other buildings and what sites are 
best suited to other uses. This section provides infor- 
mation for those who want to improve their property 
and protect it against the erosion hazards of built-up 
communities, 

Residences.—Soil properties have an important ef- 
fect on the suitability of a site for residential develop- 


ment, whether it is for a subdivision or an individual 
home. Soil drainage, permeability, stability of the soil 
material, frequency of flooding, slope, and erosion haz- 
ard are important considerations. 

Homes built on poorly drained and very poorly 
drained sdils, such as Corunna, Gilford, Parkhill, and 
Granby soils, are likely to have wet basements unless 
artificial drainage is provided. A high water table, 
even if it is only seasonal, keeps septic tank filter fields 
from functioning properly. Information on the occur- 
rence of a high water table is given in table 7, and 
interpretations for drainage are given in table 9. 

Permeability is another property that affects the 
functioning of septic tank filter fields. Sandy soils that 
have rapid permeability, such as Oakville and Spinks 
soils, may allow unfiltered effluent to enter and con- 
taminate a shallow water supply. Information on per- 
meability is given in table 7. Limitations for septic 
tank filter fields in table 8 furnishes information about 
the limitations of all the soils in disposal of sewage. 

Some soils provide good foundations for homes, but 


CLINTON COUNTY, MICHIGAN 


and building sites—Continued 


Dwellings Small Local 
with commercial roads and 
basements buildings streets 
Severe: wetness; Severe: wetness; Severe: wetness; 
floods. frost action; frost action; 
floods. floods. 
Moderate: low Moderate: frost Moderate: frost 
strength. action; low action; low 
strength. strength. 
Severe: floods; Severe: floods; Severe: wetness; 
wetness. wetness; frost floods; frost 
action. action. 
Slight ---.-------- Slight ------------ Slight ---------_-- 
Moderate: slope -.| Severe: slope ---_| Moderate: slope ~~ 
Severe: small Severe: small Severe: small 
stones. stones. stones. 
Severe: wetness ..| Severe: wetness --| Moderate: wet- 
ness; frost 
action. 
Severe: wetness -_| Severe: floods; Severe: wetness; 
wetness. floods; excess 
humus. 
Severe: wetness _.| Severe: wetness; Severe: frost 
frost action. action. 
Severe: wetness; Severe: wetness; Severe: wetness; 
floods. floods; frost frost action; 
action. floods. 


others do not. Estimates for the shrink-swell potential 
in table 7 and interpretations for foundations for low 
buildings in table 8 identify soils with the fewest limi- 
tations for foundations. Such soils as Oshtemo, Boyer, 
and Spinks soils provide good foundations. Houghton 
and Adrian soils have severe limitations for founda- 
eae because of the presence of unstable organic ma- 
erial. 

Soils on bottom land, such as some areas of Sloan 
and Cohoctah soils, are subject to flooding and conse- 
quently have severe hazards for building sites. 

Erosion and the accumulation of sediment are se- 
rious hazards in construction in areas of sloping soils. 
As a result of paving and compaction of soil material 
during construction, runoff from built-up areas is 2 to 
10 times as much as from the same area in farms or 
forest. The runoff concentrates in streets and gutters 
instead of flowing into natural waterways, and the re- 
sult is flooding and deposition of sediments in lower 
areas. The steeper the slope, the more severe the haz- 
ard. Sloping to steep areas of Boyer and Marlette soils 
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Degree and kind of limitation for—Continued 


Sanitary Sanitary Daily 
landfill landfill cover for 
(trench) (area) landfill 
Severe: wetness; Severe: wetness; Poor: wetness. 
floods. floods. 
seetctee Gene | Slight: ce.cs2saes3 Good. 
Severe: floods; Severe: wetness; Poor: wetness. 
wetness. floods 
Severe: seepage; | Severe: seepage --| Poor: seepage; 
too sandy. too sandy. 
Severe: seepage; | Severe: seepagé -_| Poor: seepage; 
too sandy. too sandy. 
Severe: seepage __| Severe: seepage -_| Poor: small 
stones; too 
sandy. 
Severe: seepage; Severe: seepage; Poor: small 
wetness. wetness. stones; too 
sandy. 
Severe: wetness; Severe: wetness; Poor: wetness. 
seepage; floods. floods; seepage. 
Severe: wetness; Severe: wetness; Fair: thin layer. 
seepage. seepage. 
Severe: wetness; Severe: wetness; Poor: wetness. 
floods. floods. 


are particularly susceptible to rapid runoff and erosion. 
Measures that can be taken to control erosion in resi- 
dential tracts include— 


1. Constructing driveways, walks, and fences on 
the contour or, if that is not possible, straight 
across the slope. 

2. Grading to make the surface level or gently 
sloping. The topsoil can be removed prior to 
grading and used later for surfacing. 

3. Building diversions that will intercept runoff 
and keep it from flowing over erodible areas. 

4. Constructing waterways or improving exist- 
ing waterways to prevent gullying. 

5. Draining seepage areas and waterlogged areas 
by using tile or other facilities, 


Table 9 provides information on features that affect 
use of the soil for diversions, grassed waterways, and 
artificial drainage. 

Streets, driveways, sidewalks, and patios.—Of special 
interest to homeowners and developers is the suitabil- 
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Soil series and map symbols 


Adrian: Ad 


Borrow land: 8h. 
Too variable to rate. 


Boyer: 
BnB 


“Capac: CaA, CbB 
For Marlette part of CbB, see 
Marlette series. 


Ceresed?: «Ce 225 een oles ace cee 
Gohoctah?: ‘Ch s2s2.e2sc2.cose eco ss 
Colwood: Co ~-----------~~------------ 
Corunna: Cr 


SOIL SURVEY 


Roadfill 


Poor: excess 
humus; wetness. 


Poor: frost 
action; low 
strength. 

Poor: frost 
action; low 
strength, 

Good ~----.--.-_-- 

Good 2.2-5-256456 

Good? 4c 2sec5 +3. 4-s 

Good ~------.----- 

Fair: slope ----_- 

Poor: frost 
action. 

Poor: frost 
action. 

Poor: wetness; 


frost action. 


Poor: wetness; 
frost action; 
low strength. 


Poor: frost 
action; wetness. 


Sand 


Poor: 
fines. 


excess 


Unsuited 


Unsuited 


Unsuited 


Poor: 
fines. 


excess 


Unsuited 


Unsuited 


Unsuited 


TABLE 9.—Source of construction 


[An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soil. The soils in such 

first column of this table carefully. Absence of data indicates that the soil is too variable to 
SE 
Suitability as source of-— 


Gravel Topsoil 
Poor: excess Poor: wetness ~._ 
fines. 
Unsuited --------- Fair: thin layer__ 
Unsuited ~-------- Fair: thin layer_— 
Good ~-_-.-.------ Good ~_-----.--_-- 
Good --_---------- Fair: slope ~----_ 
Good ~-.~--------_ Poor: too sandy__ 
Good ~~_---_-_-___ Poor: too sandy__ 
Good ~_-------.._ Poor: toosandy; 
slope. 

Unsuited ~-.------ Fair: thin layer__ 
Unsuited _-----__- Good —-----~---._- 
Unsuited ~---_---- Poor: wetness —_- 
Unsuited ~-------- Poor: wetness —__ 
Unsuited ~--_--_-_ Poor: wetness .-_ 
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material and water management 


mapping units may have different properties and limitations, and for this reason it is necessary to follow the instructions in the 
be rated or that no estimate was made. Some terms in this table are explained in the glossary] 


Soil features affecting— 


Terraces 


Pond Embankments, Excavated Drainage C d 
reservoir dikes, and ponds of cropland Irrigation and is oer 
area levees aquifer fed and pasture diversions Waterways 
Seepage ------_ Excess humus; Favorable ___-__ Wetness; cut- Seepage; wet- Not needed ~__-- Not needed. 
seepage; hard banks cave; ness; soil 
to pack. floods. blowing. 
Favorable ----~- Favorable ------ Deep to water -_| Percs slowly _-__| Slow intake; Not needed --__- Not needed, 
wetness. 
Favorable ~----- Favorable ~-~_-- Deep to water -_| Percs slowly --__| Slow intake; Not needed ~__-. Not needed. 
wetness. 
Seepage ~~. Seepage _-___-- No water —-__.- Not needed _____ Seepage; fast Complex slopes__| Droughty. 
intake; low 
available 
water 
capacity. 
Slope; seepage ..| Seepage ----_-- No water; Not needed ~__-- Seepage; fast Complex slopes__| Droughty. 
slope. intake; low 
available 
water 
capacity. 
Seepage —_----_ Seepage —-__--- No water ~----_ Not needed —---_ Seepage; fast Complex slopes__| Droughty. 
intake; low 
available 
water 
capacity. 
Slope; seepage --| Seepage ----__- No water; Not needed ___-_| Seepage; fast Complex slopes_-| Droughty. 
slope. intake; low 
available 
water 
capacity. 
Slope; seepage -_| Seepage; slope --| No water; Not needed ~__-_ Seepage ; fast Slope ~..-__-_-_ Slope. 
slope. intake; low 
available 
water 
capacity. 
Favorable ~---_- Favorable ~_---_ Slow refill _-____ Wetness; percs Wetness; percs Not needed -.-._ Favorable. 
slowly. slowly. 
Favorable ~.._-- Unstable fill; Favorable _.____ Floods; Fast intake; Not needed -_-__ Not needed. 
piping ; erodes wetness. floods; 
easily. wetness. 
Seepage ------- Piping ---_---__ Favorable ~---~- Wetness; Rapid intake; Not needed ----- Not needed. 
floods floods; 
wetness. 
Seepage —--____ Low strength; Favorable ~___-- Wetness; cut- Wetness ~.._--_ Not needed ~__-- Not needed. 
piping. banks cave. 
Favorable __.—-- Favorable _---_- Favorable ~___-- Wetness; poor Wetness; fast Not needed ~__-- Not needed. 
outlets. intake. 


16 SOIL SURVEY 
TABLE 9.—Source of construction 
Suitability as source of — 
Soil series and map symbols 
Roadfill Sand Gravel Topsoil 
Edwards: [Ed _--~--------~------------ Poor: excess Unsuited ~---.---_ Unsuited ~..--.___ Poor: excess 
humus; frost humus; wetness. 
action; low 
strength; 
wetness. 
Gilford: (Gf 22320 nese te se te Poor: wetness; Good ~------------ Good ~--.-.__--_-_ Poor: wetness __- 
‘frost action. 
Granby: Gr —-------------------------- Poor: wetness ~-.| Good _---~-------- Unsuited ~---_---- Poor: too sandy; 
wetness. 
Houghton: Ho __-.-------------~------ Poor: excess Unsuited --.------ Unsuited —.....-_ Poor: excess 
humus; wetness; humus; wetness. 
low strength. 
Kibbie: -KbA» asxes+---s-es ese ooe nc. Poor: frost Unsuited ~....---- Unsuited ~~ .-.-.- Good _----.--.---- 
action; low 
strength. 
Lapeer: LaB ~-----------------~+------ Fair: frost Unsuited ~-.-.--.- Unsuited ~----.--. Good ~-----------_ 
action. 
Marlette: . : 
MaB sack toe oes ee Bee eee Fair: frost Unsuited -------~- Unsuited ~-.------ Fair: thin layer__ 
action. 
MeG, SMbC3* nas Sues eee Fair: frost Unsuited -----.--- Unsuited —-~._---- Fair: thin layer. 
action. 
MaD, MaE, MbD3 -----.-..------_.----- Fair: frost Unsuited --.------ Unsuited ~.--...-- Poor: slope —_--- 
action; slope. 
Matherton: MdA —_-------------------- Poor: frost Good ------------- Good ne sesS-s555- Fair: thin layer__ 
action. 
*Metamora: MeA —---~-.--------------- Poor: frost Unsuited ~-------- Unsuited .--.---- Good —------~..--.- 
For Capac part, see Capac series. action. 
Metea: MhB _-.------------------~----- Fair: frost Unsuited -----_--. Unsuited ~-------- Poor: too sandy-- 
action. 
Morley 
MoBreneatece-Us ase aes eae sees Poor: _ shrink- Unsuited ~-..--_-- Unsuited ~---_---- Fair: thin layer__ 
swell potential. 
MoC: eset ee ee ok oe eee Poor: _ shrink- Unsuited ~-------- Unsuited ~..--__-_ Fair: thin layer__ 
swell potential. 
Oakville: OeB .-------------------.---- Good ------------- Good ~----------- Unsuited .-----.-- Poor: too sandy__ 
Oshtemo: OsB ___-.-------------------- Good ~-.---------- Good 22 255--24s- Good ~_..--_------ Good 225s ot 
*Owosso: : . 
OtAy OwB: 22222 acces eee Fair: frost Unsuited ~.--.---- Unsuited _....--.-- Good ~-_-.-------- 
For Marlette part of OwB, see action; shrink- 
Marlette series. swell potential. 
OWwG 25 ee Sosa oh a ae ecec ce Fair: frost Unsuited ~--.----- Unsuited ~-------- Fair: slope ~~. 
For Marlette part of OwC, see action; shrink- 
Marlette series. swell potential. 
Palmis#: Pa cecsiceee eels eee Poor: excess Unsuited ~-------_ Unsuited ~-___-_-_ Poor: wetness —_- 
humus; frost 


action; wetness. 
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material and water management—Continued 


Soil features affecting— 


Pond Embankments, Excavated Drainage Terraces 


‘ : fd Grassed 
reservoir dikes, and ponds of cropland Irrigation and 
area levees aquifer fed and pasture diversions waberways 
Seepage —_---__ Excess humus; Favorable ~--_-_ Floods; cut- Seepage; wet- Not needed ___-_ Not needed. 
compressible; banks cave. ness; fast 
low strength. intake; soil 
blowing. 
Seepage —______ Seepage; Favorable _.____ Wetness; cut- Fast intake; Not needed ~._-- Not needed. 
piping. banks cave, wetness. 
Seepage _______ Unstable fill; Favorable ______ Wetness; cut- Fast intake; Not needed ----_- Not needed. 
seepage; banks cave. wetness, 
piping. 
Seepage; cut- Low strength; Favorable _____- Wetness; floods; | Fast intake; Not needed ___~_ Not needed. 
banks cave. seepage; cutbanks cave. soil blowing. 
compressible; 
unstable fill. 
Seepage —_.____ Unstable fill; Deep to water -_| Wetness; cut- Wetness ~---_- Not needed —.___ Favorable. 
compressible. banks cave. 
Seepage ~---_- Piping -~-~----- Deep to water; Not needed __-_| Fast intake; Complex slopes__| Erodes easily. 
slow refill. complex slopes. 
Favorable ~.__.. Low strength _--| No water ---___ Not needed ~--_}| Complex slopes -]| Complex slopes; | Erodes easily. 
erodes easily. 
Slope ---------- Low strength ---| No water ______ Not needed ____| Complex slopes -| Complex slopes;. | Erodes easily, 
erodes easily. 
Slope _---_--__- Low strength ---] No water; no Not needed ----| Slope --__-----. Slope; erodes Slope; erodes 
slope. easily. easily. 
Seepage _______ Favorable in Favorable ___.__ Wetness; cut- Wetness _------ Not needed ~---_ Favorable. 
upper 20 to 40 banks cave. 
inches; seep- 
age in under- 
lying material. 
Favorable ______ Piping ~-_-____- Favorable -_-._- Percs slowly; Wetness ~--_--- Not needed ~-.-_ Favorable. 
wetness. 
Seepage —--._- Favorable ____~- No water ~.-_-- Not needed _____ Fast intake ~--_| Too sandy; Droughty. 
: complex 
slopes. 
Favorable ------ Favorable ._---- Slow refill _---. Not needed _-_-_ Slow intake; Slope --------~- Erodes easily. 
slope. 
Slope —--------- Favorable ~----- Slow refill -..__ Not needed _____ Slow intake; Slope __-------- Erodes easily. 
slope. 
Seepage .------ Seepage; No water ~----- Not needed _-.-_ Fast intake; Too sandy -_----| Droughty. 
erodes easily. soil blowing. 
Seepage _--___- Seepage ~------ No water —.-_-- Not needed _____ Fast intake ____| Complex slopes__| Favorable. 
-Seepage —------ Favorable _-__-_ No water -____- Not needed _____ Fast intake; Complex slopes__| Erodes easily. 
erodes easily. 
Seepage; slope __| Favorable _____- No water --_-~- Not needed ___-_ Fast intake; Complex slopes._| Erodes easily. 
erodes easily; 
complex slope. 
Seepage —-_-_-- Compressible; Favorable __--__ Wetness; cut- Fast intake; Not needed ~__-_ Not needed. 
low strength; banks cave. wetness, 


hard to pack. 
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TABLE 9.—Source of construction 
Suitability as source of — 
Soil series and map symbols 
Roadfill Sand Gravel Topsoil 
Parkhill: Pr ---------------_---------- Poor: frost Unsuited ~-------- Unsuited ~--------| Poor: wetness —__ 
action; wetness, 
Sebewa: $b _____----..---------.------ Poor: wetness; Good ~-~--------~- Good ~---~-------- Poor: wetness —_ 
frost action. 
Selfridge: SeA ~-----------~------------ Poor: frost Poor: excess Unsuited ~-_--__. Poor: too sandy-- 
action. fines 
Shoals: © Sh. -2e2-ssu2s 25 ece Sse oes Poor: frost Unsuited -----.-- Unsuited ~----__-- Good .-.--.------- 
action. 
Sims: - Sint 2oss5- cee co eee eee Poor: wetness; Unsuited ~--.----_ Unsuited -----_-_ Poor: wetness _-- 
frost action. 
Sisson® SnB csceos-e eee Fair: frost Unsuited ~-----_-- Unsuited ~.--_---- Good ~__--_---_-.- 
action; low 
strength. 
Sloan's: /Sovsse-se ss on ee et Poor: wetness; Unsuited ~-_-----_ Unsuited ~--_.-___ Poor: wetness ___ 
frost action. 
Spinks 
S pBistee eee et ae Good s22is-22s55-- Good ~-------.---- Unsuited ~----__-_ Poor: too sandy; 
thin layer. 
SpC rat Ses ot Good ~------------ Good ~-------~---- Unsuited ~-.-_-.__ Poor: too sandy; 
thin layer. 
Spinks variant: $tB ------------.------ Fair: small Good 22-ee espe seek Poor ~-------.---- Poor: too sandy; 
stones small stones; 
thin layer. 
Thetford: ThA  -_-.------------------- Fair: wetness —.-- ed excess Unsuited ~-------- Poor: too sandy__ 
nes, 
Wallkill: Wa — ------------------------ Poor: frost Unsuited —~.-..---- Unsuited _-------_ Poor: wetness ~~~ 
action; unstable; 
excess humus in 
substratum ; 
low strength. 
Wasepi: WbA __-.--------------~------ Poor: frost Good ~----------~- Good ~--_--------. Fair: thin layer__ 
action; wetness. 
Washtenaw: Wd __-_--_--------------- Poor: frost Unsuited ~-------- Unsuited _-.....-- Poor: wetness .-_ 


action; wetness. 


ity of the soils for streets, driveways, sidewalks, and 
patios. Soils that have a high silt content, such as Kib- 
bie and Colwood soils, are subject to the hazard of 
frost heave. Concrete cracks readily if placed on these 
soils without first covering the surface of the soil with 
sand and gravel. Soils that have a high content of 
clay, such as Morley soils, also cause pavement and 
sidewalks to crack and shift excessively. The very 
poorly drained Houghton and Edwards soils settle rap- 
idly, especially after drainage. This settling causes 
cracking of pavement and an uneven surface. The es- 
timates of shrink-swell potential in table 7 and inter- 


pretations for roadfill and local roads and streets in 
table 9 provide useful information that should be con- 
sidered in constructing streets, driveways, sidewalks, 
and patios. 

Underground utility lines—Water mains, gas pipe- 
lines, communication lines, and sewer lines that are 
buried in the soil may corrode and break unless they 
are protected against certain electrobiochemical reac- 
tions. The reactions result from the inherent properties 
of the soil, and they differ according to the kind of soil. 
All metals corrode to some degree when buried in the 
soil, and some metals corrode more rapidly in some 
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material and water management—Continued 


Pond Embankments, Excavated Drainage 
reservoir dikes, and ponds of cropland 
area levees aquifer fed and pasture 
Favorable ~_-_._ Favorable -.---_ Favorable ___--_ Wetness; percs 
slowly. 
Seepage _------ Piping; Favorable _..__. Wetness; cut- 
seepage. banks cave. 
Seepage --.--. Piping ~.---.--- Slow refil] _..__ Wetness; cut- 
banks cave; 
percs slowly. 
Favorable ~----_ Piping; low Favorable ______ Wetness; 
strength. floods. 
Favorable ._-.-- Shrink-swell Favorable __-___| Wetness; percs 
potential. slowly. 
Seepage ~.-._-- Low strength; Deep to water --| Not needed _____ 
piping. 
Favorable --____ Piping ~-------- Favorable ______ Wetness; peres 
slowly; floods. 
Seepage _______ Seepage; Deep to water -_| Not needed --_-_ 
piping. 
Seepage ______- Seepage; Deep to water -_| Not needed ___-- 
piping. 
Seepage _------ Seepage; Deep to water -_| Not needed ----- 
piping. 
Seepage _-._--_ Seepage; Favorable __..__ Wetness; cut- 
piping. banks cave. 
Seepage _------ Low strength; Favorable _._____| Wetness; 
excess humus floods. 
in substratum. 
‘Seepage _______ Seepage; Favorable ~.__~_ Wetness; cut- 
piping. banks eave. 
Favorable ~----_ Low strength --_) Favorable __-___ Floods; percs 
: slowly. 


soils than in others. The corrosion potential depends on 
physical, chemical, electrical, and biological character- 
istics of the soil, for example, oxygen concentration, 
concentration of anaerobic bacteria, and moisture con- 
tent. Design and construction are also influencing 
characteristics. The likelihood of corrosion is intensi- 
fied by connecting dissimilar metals, by burying metal 
structures at varying depths, and by extending pipe- 
lines through different kinds of soils. 

If cast iron pipe is used, stress caused by shrinking 
and swelling of the soils is an additional hazard. In 
soils that have a high shrink-swell potential, such as 


Soil features affecting— 


Irrigation 


Slow intake; 
wetness. 


Wetness 


Fast intake ~~~ 


Peres slowly 2ees 


Erodes easily ~~~ 


Floods 


Soil blowing; 
fast intake. 


Fast intake; 
slope; soil 
blowing. 


Fast intake; 
soil blowing. 


Seepage; 
wetness. 


Wetness 


Fast intake; 
wetness. 


Wetness 
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Tees Grassed 

diversions WATE WHYS 
Not needed ~____ Not needed. 
Not needed ~____ Not needed. 
Not needed --___ Not needed. 
Not needed _____ Not needed. 
Not needed -__-_ Not needed. 


Complex, slopes.._ 


Not needed 


Too sandy; 
complex 
slopes. 

Too sandy; 
complex 
slopes. 

Too sandy; 
complex 
slopes. 


Not needed 


Not needed 


Not needed 


Not needed 


Erodes easily. 


Not needed. 


Droughty. 
Q 

Droughty. 

Droughty. 


Not needed. 


Not needed. 


Droughty. 


Not needed. 


Edwards soils, cast iron pipe may break unless it is 
cushioned by sandy material. Estimates of shrink-swell 
potential for all the soils in Clinton County are given 
in table 7. 
Gardening and landscaping.—Soil information is 
needed by homeowners and landscape architects in 
selecting flowers, shrubs, and trees for landscaping. 
The ideal soils for yard and garden plants have a 
deep root zone, a loamy texture, a balanced supply of 
plant nutrients, an adequate organic-matter content, 
an adequate available water capacity, good drainage, 
and structure that allows free movement of water. Sis- 
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son soils closely approach this ideal. On such 
droughty soils as Oakville and Spinks soils, lawns and 
shrubs dry up quickly during dry periods unless they 
are watered frequently. Poorly drained and very poorly 
drained soils, such as Parkhill and Colwood soils, are 
difficult to work if wet, or if the surface layer dries 
out hard and cloddy. If the soils are disturbed during 
construction, the seeding of lawns is difficult. 

The information under the heading “Trees and 
Shrubs for Landscaping and Windbreaks” can be help- 
ful in landscaping. 

Publie health.—Soil information is needed in plan- 
ning sewage disposal, trash disposal, and the mainte- 
nance of a safe and adequate water supply. 

Sewage lagoons, septic tank systems, and sewerlines 
should be located and constructed so that seepage or 
drainage does not pollute the water supply. One cause 
of pollution is leakage from sewage lagoons built of 
unsuitable soil material. The sandy Oakville and Spinks 
soils have rapid and very rapid permeability and may 
allow pollution. Wells, streams, and lakes can become 
contaminated by runoff from clogged filter fields, and 
the rapid percolation of septic tank effluent can result 
in pollution of a shallow underground water supply. 
Table 9 provides information on embankments and 
septic tank filter fields for each soil in the county. 

In selecting sites for sanitary landfill, it is impor- 
tant to consider the topography, drainage, and such 
soil characteristics as texture, permeability, reaction, 
and the nature of the underlying material. Table 7 lists 
estimates of the pertinent soil properties. The soil map 
can be used in locating areas of suitable soils. Table 8 
rates the soils for landfill use. 

The stability of the soils is of major importance in 
the location of sewerlines. If the gradeline is inter- 
rupted, the sewer system breaks down and a public 
health hazard results. Table 7 provides information on 
shrink-swell potential, or soil stability. 

Mosquitoes, fleas, and other disease-carrying insects 
breed in stagnant water. By using the soil map and the 
soil descriptions it is possible to identify areas subject 
to flooding and ponding because of nearly level relief 
or poor internal drainage. Once these potential trouble 
spots are located, the health hazard can be controlled 
by spraying to eliminate insects and by installing 
drainage systems to remove the standing water. 

Recreation —Natural drainage, texture, slope, flood 
hazard, stones, and cobblestones are soil properties 
that affect the suitability of a site for recreational uses. 

Poorly drained and very poorly drained soils that 
have a high water table, such as Corunna, -Gilford, 
Granby, and Parkhill soils, are severely limited for use 
as campsites, picnic areas, and intensive play areas. 
Houghton and Palms soils are especially severely lim- 
ited by very poor drainage and by unstable organic 
material. All of these soils, however, are suitable sites 
for pit ponds because of a high water table. 

Level to gently sloping, well drained, loamy and 
sandy soils, such as Lapeer, Oshtemo, and Spinks soils, 
are slightly to moderately limited for campsites, picnic 
areas, intensive play areas, and building sites. These 
soils dry out quickly and therefore are firm for foot 
and vehicular traffic shortly after rain: Moderately 
steep to steep soils, such as Marlette, Owosso, and 
Boyers soils, are severely limited for use as campsites 
and picnic areas. 


Table 6 lists soil information and interpretations 
important in planning recreational facilities. 


Formation and Classification of Soils 


This part of the survey tells how the factors of soil 
formation have affected the formation of soils in Clin- 
ton County. It also explains the system of soil classifi- 
cation and classifies each soil series according to that 
system, 

Terms common in the current classification system 
that are used in this section are defined in the Glossary 
at the back of this survey or in the reference “Soil 
Taxonomy, A Basic System of Soil Classification for 
Making and Interpreting Soil Surveys (7). 


Factors of Soil Formation 


Soil is developed by soil-forming processes acting on 
materials deposited or accumulated by geologic actions. 
The characteristics of the soi] at any given point are 
determined by the physical and mineralogical composi- 
tion of the parent material, the climate under which 
the soil material has accumulated and existed since ac- 
cumulation, the plant and animal life on and in the 
soil, the relief, or lay of the land, and the length of 
time the forces of soil formation have acted on the 
parent material. 

Climate, plants, and animal life are active factors of 
soil formation. They act on the parent material and 
slowly change it to a natural body of soil that has 
genetically related layers, or horizons. The effects of 
climate and of plant and animal life are conditioned 
by relief. The parent material also affects the kind of 
soil profile that is formed and, in extreme cases, deter- 
mines it almost entirely. Finally, time is needed for 
changing the parent material into a soil with genetic 
horizons. It may be much or little time, but some 
amount of time is always required for differentiation 
of soil horizons. Usually, a long period of time is 
required for the development of distinct horizons. 

The factors of soil formation are so closely inter- 
related in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one 
factor unless conditions are specified for the other four. 
ey of the processes of soil development are un- 

nown, 


Parent material 


Parent material is the unconsolidated mass from 
which a soil is formed. The parent material of the 
soils of Clinton County was deposited by glaciers or 
by melt water from the glaciers that covered the 
county from about 10,000 to 12,000 years ago. Some 
of this material was reworked and redeposited by sub- 
sequent actions of water and wind. Parent material 
determines the limits of the chemical and mineralogi- 
cal composition of the soil. Although of common gila- 
cial origin, parent material varies greatly, sometimes 
within small areas, depending on how it was depos- 
ited. The dominant parent material in Clinton County 
was deposited as glacial till, glacial outwash, lacustrine 
sediment, alluvium, and organic material. 

Glacial! till is material laid down directly by glaciers 
with a minimum amount of water action. It is a mix- 
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ture of particles of different sizes. The small pebbles 
in glacial till have sharp corners, indicating that they 
have not been worn by water washing. The glacial till 
in Clinton County is calcareous and is friable or firm. 
It is sandy loam, loam, silty clay loam, and clay loam. 
Marlette soils are examples of soils formed in glacial 
till. They are loamy and have well developed structure. 

Glacial outwash is deposited by running water from 
melting glaciers. The size of the particles deposited 
depends on the speed of the stream. As the velocity of 
the stream decreases, the coarser particles are depos- 
ited. Finer particles, such as very fine sand, silt, and 
clay, can be carried by slowly moving water. Outwash 
deposits generally consist of layers of particles of simi- 
lar size. Sandy loam, sand, gravel, and other coarse 
particles are dominant. Boyer soils, for example, 
formed in deposits of outwash material: in Clinton 
County. 

Lacustrine sediments are deposited from still, or 
ponded, glacial melt water. Because the coarser frag- 
ments drop out of moving water as outwash, only the 
finer particles, such as very fine sand, silt, and clay 
remain to settle out in still water. Lacustrine deposits 
are silty or clayey. Sisson, Kibbie, and Colwood soils 
are examples of soils that formed in loamy lacustrine 
sediments. 

Alluvium is deposited by flood waters of present 
streams in recent time. This material varies in texture, 
depending on the speed of the water from which it was 
deposited. 

Organic material is made up of deposits of plant re- 
mains. After the glaciers withdrew from the area, wa- 
ter was left standing in depressions in outwash, lake, 
and till plains. Grasses and sedges growing around the 
edges of these lakes died, and their remains fell to the 
bottom. Because of the wetness of the areas, the plant 
remains did not decompose. Later, white cedar and 
other water-tolerant trees grew on the areas. As these 
trees died, their residue became a part of the organic 
accumulation. The lakes were eventually filled with or- 
ganic material and developed into areas of muck and 
peat. In some of these areas, the plant remains subse- 
quently decomposed. In others, the material has 
changed little since it was deposited. Houghton soils, 
for example, formed in organic material. 


Plant and animal life 


Plants have been the principal organisms influenc- 
ing the soils in Clinton County. Bacteria, fungi, earth- 
worms, and the activities of man, however, have also 
been important. The chief contribution of plants and 
animal life is the addition of organic matter and nitro- 
gen to the soil. The kind of organic material on and 
in the soil depends on the kinds of plants that grew 
on the soil. The remains of these plants accumulate on 
the surface, decay, and eventually become organic mat- 
ter. Roots of the plants provide channels for downward 
movement of water through the soil and add organic 
matter as they decay. Bacteria in the soil breaks down 
the organic matter so that it can be used by growing 
plants. 

The vegetation in Clinton County was primarily de- 
ciduous forests. Differences in natural soil drainage 
and minor changes in parent materia] have affected the 
composition of the forest species. 

In general, such better drained upland soils as Mor- 


ley and Marlette soils were covered with such hard- 
woods as maple, ash, oak, hickory, and some white pine. 
A few wet soils also had sphagnum and other mosses 
that contributed substantially to the accumulation of 
organic matter. Houghton and Adrian soils formed un- 
der wet conditions and herbaceous vegetation. They 
contain a considerable amount of organic matter. Thus, 
the soils of Clinton County that formed under domi- 
nantly forest vegetation generally have less total ac- 
cumulated organic matter than soils that formed under 
grass vegetation. 


Climate 


Climate is important in the formation of soils. It 
determines the kind of plant and animal life on and in 
the soil and the amount of water available for weather- 
ing of minerals and for the transporting of soil mate- 
rials. Through its influence on soil temperature, climate 
also determines the rate of chemical reaction in the 
soil. These influences are important but affect large 
areas rather than a relatively small area, such as a 
county. 

The climate in Clinton County is cool and humid, 
presumably similar to the climate under which the soils 
formed. The soils of this county differ from those 
formed in a dry, warm climate or a hot, moist climate. 
Climate is uniform throughout the county. Its effect 
is modified locally by microrelief. 


Relief 


Relief, or topography, has a marked influence on the 
soils through its influence on natural drainage, erosion, 
plant cover, and soil temperature. In Clinton County 
slopes range from level to steep. Natural soil drainage 
ranges from well ‘drained on ridgetops to very poorly 
drained in depressions. 

Relief influences the formation of soils by affecting 
runoff and drainage; drainage in turn, through its ef- 
fect on soil aeration, determines the color of the soil. 
Runoff is most rapid on the steepest slopes. In low 
areas water is temporarily ponded. Water and air 
move freely through well drained soils but move slowly 
through very poorly drained soils. In well aerated soils, 
the iron and aluminum compounds that give most soils 
their color are brightly colored and oxidized. Poorly 
aerated soils are dull gray and mottled. Marlette soils, 
for example, are well drained or moderately well 
drained and well aerated. Parkhill soils, which formed 
in similar parent material, are poorly aerated and 
poorly drained to very poorly drained. 

Capac soils are somewhat poorly drained. They have 
a fluctuating high water table. During dry periods in 
summer, the water table drops, allowing air into the 
soil profile. During wet periods the water table rises, 
and the air is squeezed out of the soil profile. Thus, 
both oxidation and reduction processes are at work, 
and the subsoil has a mottling of colors. 

Time 

Time, usually a long period of time, is required for 
the development of distinct horizons. Differences in the 
length of time that the parent material has been in 
place are commonly reflected in the degree of develop- 
ment of the soil profile. Some soils develop rapidly, 
others slowly. 

The soils in Clinton County range from young to 
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mature. The glacial deposits from which many of the 
soils formed have been exposed to soil-forming factors 
for a long enough period that distinct horizons have 
developed within the soil profile. Other soils forming 
in recent alluvial sediments have not been in place long 
enough and have weakly defined horizons. 

Cohoctah and Sloan soils are examples of young 
soils that formed in alluvial material, whereas Morley 
and Marlette soils are examples of mature soils that 
formed in glacia} till material. 


Genesis and Morphology of Soils 


The processes or soil-forming factors responsible for 
the development of the soil horizons from the uncon- 
solidated parent material are referred to as soil genesis. 
The physical, chemical, and biological properties of the 
various soil horizons are termed soil morphology. 

Several processes were involved in the formation of 
soil horizons in Clinton County. These processes in- 
clude the accumulation of organic matter, the leaching 
of lime (calcium carbonates) and other bases, the re- 
duction and transfer of iron, and the formation and 
translocation of silicate clay minerals. In most soils 
more than one of these processes have been active in 
the development of horizons. 

Organic matter has accumulated at the surface to 
form an Al horizon. The Al horizon is mixed into a 
plow layer, or Ap horizon, when the soil is plowed. The 
soils of Clinton County have a surface horizon in which 
the organic matter content ranges from high to low. 
In Colwood soils the content is high. In Oakville soils 
it is low. 

Leaching of carbonates and other bases has taken 
place in most of the soils. Soil scientists generally agree 
that leaching of bases in soils usually precedes the 
translocation of silicate clay minerals and the develop- 
ment of horizons. Many of the soils are moderately 
to strongly leached. For example, Morley soils are 
leached of carbonates to a depth of 44 inches, whereas 
Blount soils are leached to a depth of only 31 inches. 

Reduction and transfer of iron, called gleying, is 
evident in the somewhat poorly drained, poorly drained, 
and very poorly drained soils. The gray color in the 
subsoil horizons indicates the reduction and loss of iron. 
Sims soils are an example of the gleying and reduction 
process. Some horizons contain mottles, indicating a 
segregation of iron. This process has taken place in 
Thetford and Capac soils. 

In some soils the translocation of clay minerals has 
contributed to horizon development. The eluviated, or 
leached, A2 horizon above the illuviated, or accumu- 
lated, B horizons has a platy structure, is lower in clay 
content, and generally is lighter in color. The B hori- 
zon typically has an accumulation of clay or clay films 
in pores and on surfaces of peds. Such soils were prob- 
ably leached of carbonates and soluble salts to a con- 
siderable extent before the translocation of silicate 
clay. Leaching of bases and translocation of silicate 
clays are among the more important processes in hori- 
zon differentiation. Marlette soils, for example, have 
translocated silicate clays accumulated in the B horizon 
in the form of clay films. 


Classification of Soils 


Soils are classified so that their significant charac- 
teristics can be more easily remembered. Classification 
enables us to assemble knowledge about the soils, to 
see their relationship to one another and to the whole 
environment, and to develop principles that help us un- 
derstand their behavior and their response to manipu- 
lation. First through classification, and then through 
the usé of soil maps, we can apply our knowledge of 
soils to small specific areas or to large tracts of land. 

The Comprehensive Classification System, the sys- 
tem currently used, was adopted by the National Co- 
operative Soil Survey in 1965 (7). This system is under 
continual study. Therefore, readers interested in new 
developments and revision of this soil classification sys- 
tem should consult the latest available literature. 

In the current system of classification, soils are 
placed into six categories. Beginning with the broadest, 
these categories are the order, suborder, great group, 
subgroup, family, and series. In this system the cri- 
teria used as a basis for classification are soil proper- 
ties that are observable and measurable. The properties 
are chosen, however, so that the soils of similar gene- 
sis, or mode of origin, are grouped together. The six 
categories of the current system are briefly defined in 
the following paragraphs. 

ORDER. Ten soil orders are recognized. They are 
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols, 
Spodosols, Alfisols, Ultisols, Oxisols, and Histosols. The 
properties used to differentiate the soil orders are 
those that tend to give broad climatic groupings to 
soils. The two exceptions to this are the Entisols and 
the Histosols which may occur in many different cli- 
mates. 

As shown in table 10, five soil orders are represented 
in Clinton County. These are Alfisols, Entisols, Histo- 
sols, Inceptisols, and Mollisols. 

Entisols are recent soils. They lack genetic horizons 
or have only the beginnings of such horizons, Oakville 
soils are an example of Entisols. 

Inceptisols most often are on young but not recent 
land surfaces. The Parkhill and Sims soils in Clinton 
County are examples of the Inceptisols. 

_ Alfisols have a clay-enriched B horizon that is high 
in base saturation. Morley and Marlette soils represent 
the Alfisols in Clinton County. 

Mollisols have a thick, dark colored surface layer. 
Colwood soils are an example of Mollisols. 

Histosols, including the soils commonly identified as 
mucks, peats, organic soils, or bogs, formed in organic 
material. Houghton soils are an example. 

SUBORDER. Each order is divided into suborders, 
primarily on the basis of those characteristics that 
produce classes with the greatest genetic similarity. 
The suborders narrow the broad climatic range permit- 
ted in the orders. The soil properties used to separate 
suborders are mainly those that reflect either the pres- 
ence or absence of waterlogging, or soil differences 
resulting from climate or vegetation. Examples of the 
suborder category are Aquepts and Udalfs. 

GREAT GRouPs. Each suborder.is divided into great 
groups on the basis of uniformity in the kinds and se- 
quence of major soil horizons and features. The hori- 
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TABLE 10.—Classification of soil series 


Family Subgroup Order 
Sandy or sandy-skeletal, mixed, euic, mesic -------_---- Terrie Medisaprists _.______---_ Histosols. 
Fine;, illitic,.-mesie-- 22 222-224 252 22452 ee Aeric Ochraqualfs ~--.------~._ Alfisols. 
Sandy and loamy ____-_-___- _---| Udorthents __..---- Entisols. 
Coarse-loamy, mixed, mesic ~------__.--------_-----_-- Typie Hapludalfs __ Alfisols. 
Fine-loamy, mixed, mesic __._.---______-----.-------- Aeric Ochraqualfs --__..------- Alfisols. 
Coarse-loamy, mixed, mesie ___.--_____-------__-------- Fluvaquentic Hapludolls --_----- Mollisols. 
Coarse-loamy, mixed, mesic ~-------_----------------- Fluvaquentic Haplaquolls _-_----_ Mollisols. 
Fine-loamy, mixed, mesic -_-------~._.---------_------- Typic Haplaquolls ~--._--------- Mollisols. 
Coarse-loamy, mixed, mesic _____-._______---____.---- Typic Haplaquolls ~-.._._-___--- Mollisols. 
Marly, euic, mesic -----_---------.------------------- Limnie Medisaprists ~~--------- Histosols. 
Coarse-loamy, mixed, mesic -------_----_----~_-----~- Typic Haplaquolls ----__.---_-- Mollisols. 
Sandy, mixed, mesie ---_-__-------___-__----~-_------ Typic Haplaquolls ----__-_____- Mollisols. 
Huie; mesic... 222-322 ce Typic Medisaprists ~--.-__----- Histosols. 
Fine-loamy, mixed, mesic ____..--.--____------__------ Aquollic Hapludalfs _--.__------ Alfisols. 
Lapeer 2-22 See. Coarse-loamy, mixed, mesic ~-------___-----_----__-_-- Typic Hapludalfs ~.-_-.____--__ Alfisols. 
Marlette ~--.----~-- Fine-loamy, mixed, mesic ____-----_..--------~------- Glossoborie Hapludalfs ~--_.-__ Alfisols. 
Matherton -___----- Fine-loamy over sandy-skeletal, mixed, mesic _--_____-__ Udollic Ochraqualfs -_-_..__.---_-- Alfisols. 
Metamora’? ___.---~- Fine-loamy, mixed, mesie __.------._.--------____-_-- Udollic Ochraqualfs _-.._______- Alfisols. 
Loamy, mixed, mesie ---.---------~------------------ Arenic Hapludalfg ---.-___._._.. Alfisols. 
Fine, illitic, mesic _--._---_______.--..___--_--__---_.-- Typic Hapludalfs ------.__----_ Alfisols. 
Mixed, mesic ~_______---_______--.--_-.-----~-~------ Typie Udipsamments Entisols. 
Coarse-loamy, mixed, mesic —_~- Typice Hapludalfs Alfisols. 
Fine-loamy, mixed, mesic ___ Typic Hapludalfs Alfisols. 
Loamy, mixed, euic, mesic _-__-----_____ Terric Medisaprists ~__ Histosols. 
Fine-loamy, mixed, nonacid, mesic Mollic Haplaquepts ~-~ Inceptisols. 
Fine-loamy over sandy or sandy-skeletal, mixed, mesie __| Typic Argiaquolls Mollisols. 
Loamy, mixed, mesic ---.-____-----~----------------- Aquic Arenie Hapludalfs _._____ Alfisols. 
Fine-loamy, mixed, nonacid, mesic --__..---__-__--____-- Aeric Fluvaquents ~------__----- Entisols, 
Fine, mixed, nonaeid, frigid _--_____._....____-___--_- Mollic Haplaquepts -----_.----_ Inceptisols. 
Fine-loamy, mixed, mesic -._.--------_--------------~- Typic Hapludalfs _--___-_-_____ lfisols. 
Fine-loamy, mixed, mesic _______.--_______-------__-- Fluvaquentic Haplaquolls —_-_-- Mollisols. 
Spinks _--.---______ Sandy, mixed, mesie ____-_______----____-_.---_ Psammentic Hapludalfs -.____-- Alfisols. 
Spinks variant _----- Sandy-skeletal, mixed, mesic --------.--.------------- Psammentie Hapludalfs ________ Alfisols. 
Thetford -----_._-_- Sandy, mixed, mesic ---_..-----_~---_-______---_-.-.- Psammaquentic Hapludalfs .... Alfisols, 
Wallkill ------______ Fine-loamy, mixed, nonacid, mesie _-____--___----___-- Thapto-Histic Fluvaquents _-____ Entisols. 
Wasepi ~----------- Coarse-loamy, mixed, mesic __..--__-____--___----__-- Aquollic Hapludalfs -__--___.__ Alfisols. 
Washtenaw —__~_-._- Fine-loamy, mixed, nonacid, mesic ---____---__--.---_-- Typic Haplaquents ---_-____---- Entisols. 


' These soils are taxadjuncts to the series because the upper part of the B horizon is less acid than is defined as the range for 
the series. 
*These soils are taxadjuncts to the series because they lack sufficient gray mottles to meet the definitions of Aqualfs. 
_* These soils are taxadjuncts to the series because they have thinner argillic horizons than is defined as the range for the 
series. 
. i These soils are taxadjuncts to the series because they have slightly warmer soi] temperatures than is defined as the range 
or the series. 


zons used to make separations are those in which clay, 
iron, or humus have accumulated or those that have 
pans that interfere with the growth of roots or move- 
ment of water. The features used are some properties 
of clays, soil temperature, and major differences in 
chemical composition, mainly in calcium, magnesium, 
sodium, and potassium. 

SUBGROUPS. Each great group is divided into sub- 
groups, one representing the central concept of the 
group and others called intergrades and extragrades. 
Intergrade subgroups have properties of the group and 
also one or more properties of another great group, 
suborder, or order. Extragrade subgroups have proper- 
ties of the group and have characteristics that are not 
diagnostic of another great group, suborder, or order. 
Examples of subgroup names are Typie Hapludalfs for 
central concept, Mollic Haplaquepts for intergrades, 
and Aeric Haplaquepts for extragrades. 

FAMILIES. Families are established within a sub- 
group primarily on the basis of properties important 
to the growth of plants or behavior of soils when used 


for engineering. Among the properties considered are 
texture, mineralogy, reaction, soil temperature, perme- 
ability, depth, slope, consistence, and coatings. A fam- 
ily name consists of a series of adjectives which are 
the class names for texture, mineralogy, and so on. 
These are used as family differentiae. An example is 
the fine, illitic, mesic family. 

SERIES. The series is a group of soils that have ma- 
jor horizons that, except for the texture of the surface 
layer, are similar in important characteristics and in 
arrangement of the profile. They are commonly given 
the name of a geographic location near the place where 
that series was first observed and mapped. 

In table 10 each soil series in Clinton County is 
classified according to family, subgroup, and order, 


Environmental Factors Affecting 
Soil Use 


On the pages that follow are facts about the climate 
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TABLE 11.—Temperature and precipitation data 


[All data based on records from 


St. Johns in the period 1940-69] 


Temperature 


Two years in 10 will have 
at least 4 days with— 


Month 


Maximum | Minimum 


temperature |Ltemperature 


mini- 


mum mam equal to or | equal to or 
higher lower 
than— than— 
oF °F 
30.2 —3 
33.4 -2 
42.4 6 
58.6 22 
70.2 31 
80.1 42 
83.7 49 
82.0 45 
74.7 37 
64.0 27 
47.2 16 
35.0 4 
58.5 7-9 


1 Average yearly maximum. 


of Clinton County and the physiography and surface 
geology. Also on these pages is information on farm- 
ing and farm statistics from the 1969 Census of Agri- 
culture. 


Climate ® 


Because of the inland location in south-central Mich- 
igan, influence of the Great Lakes on the climate of 
Clinton County is minimized. The most noticeable in- 
fluence is the increased cloudiness, which moderates 
the minimum temperature during cold air outbreaks 
late in fall and early in winter. The continental char- 
acter of the climate is reflected by the larger daily, 
seasonal, and annual temperature changes experienced 
at St. Johns, for example, as compared with stations 
nearer the Great Lakes at a similar latitude. Because 
the day-to-day weather is controlled largely by the 
movement of pressure systems across the nation, pro- 
longed periods of either hot, humid weather in summer 
or extreme cold during the winter are seldom expe- 
rienced. Climatological data for the county is given in 
tables 11, 12, and 13. 

The highest temperature of record was 102°F on 
August 6, 1947, and the lowest, —22° on February 
10, 1899. The warmest monthly mean temperature was 
76.6° in July, 1901, and the coldest was 12.6° in Feb- 
ruary, 1904. On the average, the temperature is 90° or 
higher 14 days per year. Eight times during the 1940- 


‘Frep V. NURNBERGER, meteorologist for Michigan Depart- 
ment of Agriculture, Weather Service, helped prepare this 
section. 


Precipitation 
pel hanes in 10 
will have— 
“Average, | Average 
Average : depth of 
days with 
total : snow on 
1inch or a ith 
Less More more of BY 8 WT _ 
than— than— | snow cover | S2©W cover 
In In In In 
1.63 55 2.95 19 4.5 
1.41 .89 2.71 18 6.2 
1.97 WT 3.42 8 4.6 
3.05 1.61 4.71 1 3.2 
2.73 1.10 4.69 0 0 
8.47 1.76 5.44 0 0 
2.97 1.24 5.04 0 0 
3.41 1.24 6.05 0 0 
2.90 1.12 5.07 0 0 
2.35 .60 4.59 0 0 
2.25 1.12 3.55 8 29 
1.91 58 3.59 25 1.7 
80.05 23.82 36.60 74 3.9 


® Average yearly minimum. 


69 period, the temperature reached or exceeded 100°. 
During the same period, the temperature dropped to 
below zero in all years but 1941. The lake influence 
is reflected in the milder minimum temperatures. On 
an average, 86 percent of the minimum temperature 
from November through March is 32° or below. On 
10 days per year, the temperature falls to below zero. 
The average heating- and cooling-degree days, base 
65°, are 6,887 and 645 respectively. January, the cold- 
est month, records an average of 1,314 heating-degree 
days. July, the warmest, has an average of 16 heating- 
degree days and 210 cooling-degree days. 

The growing season averages 143 days. The average 
date of the last freezing temperature in spring is May 
13, and the average date of the first freezing temper- 
ature in fall is-October 3. 

Precipitation is well distributed throughout the year. 
The crop season, May to October, receives an average 
of 17.88 inches, or 59 percent of the average annual 
total of 30.05 inches. June, which has an average 
of 3.47 inches, is the wettest month. The average in 
August is 3.41 inches. February with an average of 
1.41 inches is the driest month. Summer precipitation 
is mainly in the form of afternoon showers and thun- 
dershowers. Annually, thunderstorms will occur on an 
average of 34 days. The highest monthly precipitation 
total on record, 8 inches, occurred in September 1950. 
About once in 2 years, as much as 1.2 inches of rain 
falls in 1 hour, as much as 1.4 inches in 2 hours, and 
as much as 2.3 inches in 24 hours. About once in 10 
years as much as 3.0 inches falls in 24 hours, and 
ence in 50 years, as much as 3.8 inches falls in 24 

ours. 
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TABLE 12.—Probabilities of last freezing temperatures in spring and first in fall 
(St. Johns, 1940-69] 


Dates for given probability and temperature 


Probability 
16°F 20° F 24°F 28° F 82° F 
or lower or lower or lower or lower or lower 

Spring: 

1 year in 10 later than __._-__--_____-- April 4 April 12 May 2 May 13 May 28 

2 years in 10 later than ~...---____---_- March 80 April 7 April 27 May 8 May 23 

5 years in 10 later than --_---------_-- March 20 March 28 April 17 April 28 May 13 
Fall: 

1 year in 10 earlier than -_-_._-_-----_-- November 11 October 29 October 19 October 2 September 17 

2 years in 10 earlier than _-__-__--___-__ November 16 November 3 October 14 October 7 September 22 

5 years in 10 earlier than _----_---__-____ November 27 November 14 November 4 October 18 October 3 


TABLE 13.—Probability of snow cover of specified depth before given dates 1 


[At St. Johns. Based on depth of snow cover at time of afternoon observation] 


Probability 


Depth of snow cover 


1 inch 3 inches 6 inches 12 inches 
Bo pertént:c2ososi tet ee ot te ee November 14 November 10 November 15 December 24 
AO “percent” sc6- oes he eee che ec ebet eae November 11 November 18 November 28 January 11 
80 percent: 22.22 soon 2 ah Se a November 23 December 6 December 24 
bOo percent 222-45) eo a ee ek ee eee December 2 December 19 January 5 
10” percent: oo ase on asec class ee boone cecal December 11 January 1 February 4 
90“ pereent 2 22- ce oe ee ee December 23 January 19 


*See Michigan Snowfall Statistics: 


Michigan is on the northeast fringe of the midwest 
tornado belt. There has been an average of 10 torna- 
does per year since 1950. Since 1900, only 11 tornadoes 
are known to have touched down in the county. 

Evaporation from the class “A” pan during the crop 
season averages about 35.0 inches for the county, based 
on data taken in East Lansing. Because potential evap- 
oration exceeds the average precipitation during the 
growing season by 92 percent, soil moisture replenish- 
ment during fall and winter months plays an impor- 
tant role in the success of agriculture in the county. 
While drought may be periodically experienced, only 
6 percent of the time will drought conditions reach 
i extreme severity indicated by the Palmer Drought 

ndex. 

Snowfall averages 37.4 inches per year, but varies 
from a high of 76.8 inches recorded during the period 
1951-52, to a low of 16.2 inches during the period 
1948-49. The heaviest snowfall in a single day, 20.0 
inches, occurred January 27, 1967. See table 13 for 
probability of snow cover of selected depths before 
given dates. Measurable amounts of snow usually fall 
each month from October through May. St. Johns 


First 1-, 3-, 6-, 12-inch depths. June 1968. 


averages 67 days per season with 1 inch or more of 
snow on the ground. 

The nearest National Weather Service station at 
which records of wind, cloudiness, and humidity are 
kept is at Lansing Capitol City Airport. Based on 
15 years of record, the average annual windspeed is 
10.4 miles per hour from the south. The month with 
the highest average windspeed is January when the 
windspeed is 12.8 miles per hour from the south- 
southwest. The second highest is April when it is 12.0 
miles per hour from the west. August has the lowest 
average windspeed of 8.1 miles per hour from the south. 
July is the second lowest with windspeed of 8.4 miles 
per hour also from the south. The fastest 1-minute 
sustained windspeed was 63 miles per hour from the 
southeast in June 1963. 

Cloudy days are most common late in fall and early 
in winter, and are least common late in spring and in 
summer. Based upon 19 years of record, December 
averages 21 cloudy days, 7 partly cloudy days, and 3 
clear days. August averages 9 cloudy days, 11 partly 
cloudy days, and 11 clear days. The annual average 
of percent of possible sunshine is 53 percent. The aver- 
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age relative humidity at 1:00 p.m., based on 10 years 
of record, ranges from 53 percent in May to 77 per- 
cent in December. 


Physiography 


This county is in the eastern lake section of the 
Central Lowland physiographic province of the United 
States. The surface features, for the most part, result 
from the Wisconsin, or latest glacial period. The gla- 
cial ice that once covered the State melted about 8,000 
to 12,000 years ago. As the ice melted, a covering of 
raw soil material was left on the surface. The thickness 
of this glacial deposit ranges from less than 10 feet, in 
parts of Eagle Township, to several hundred feet. 

The present land surface of the county consists of 
nearly level to rolling glacial plains and moraines. Old 
lakebed plains extending westward from Saginaw Bay 
make up a small area in the northeastern part. Areas of 
nearly level soils occur on these old lake plains, till 
plains, and outwash plains, but the greater part of the 
county is characterized by low undulations, which 
grade into shallow depressions with only slight changes 
in elevation. Long steep slopes are uncommon. Numer- 
ous swampy depressions and small lakes occur in the 
more rolling country, especially in the southeastern 
part of the county. Old glacial valleys, ranging in depth 
from less than 20 to 60 feet, and from a few hundred 
yards to 8 miles in width, traverse the county in an 
east-west direction. The Maple River, Hayworth Creek, 
Stony Creek, and Looking Glass, River in these valleys 
have not greatly altered the original surface either by 
dissection or by deposition. The larger streams have 
very few tributaries. Exceptions occur in the valleys of 
the Grand and Looking Glass Rivers, but even here 
sharp dissection is restricted to a strip, in most places 
less than 1 mile wide, adjacent to the respective river 
valleys. As a result of this weak development of the 
natural drainage systems, numerous large and small 
areas of wet land occur both as depressions and. as 
nearly level and gently sloping plains. 

The average elevation of the county is slightly less 
than 800 feet above sea level and 200 feet above the 
level of Lake Michigan. A maximum elevation of about 
900 feet is reached in the southern part of Bath Town- 
ship and a minimum of less than 670 feet in the Maple 
River Valley of western Lebanon Township. Chandler 
Marsh, in Bath Township, has an elevation of about 
845 to 850 feet. The elevation in the vicinity of St. 
Johns ranges from about 800 to 850 feet; at Fowler 
it is about 750 feet, at DeWitt, 850 feet, and Elsie, 
725 feet.® 


Farming 


The first recorded settlement in Clinton County was 
in 1826 at the site of the village of Maple Rapids. 
Numerous scattered settlements were made in most 
parts of the county during the period 1830-1840, and 
the population increased steadily. 

Early agriculture was of necessity a subsistence type. 
Corn, potatoes, and wheat were grown for home con- 
sumption. Income sufficient for materials not produced 
on the land was derived from the sale of farm crops, 


° Data on elevations from U. S. Geological Survey Maps. 


livestock, furs, alkaline salts from wood ashes, and lum- 
ber. Settlement and agricultural growth was steady 
until about 1900 when a maximum area was farmed. 

As lumbering began to disappear as an economic 
activity, the automotive industry, along with State gov- 
ernment, and the land grant college in nearby Lansing 
encouraged a steady and well balanced economic 
growth. Transportation facilities have increased 
steadily. Today no community in Clinton County is 
without modern transportation facilities. 

The total area of Clinton County is about 365,440 
acres. Of this, about 78.4 percent, or 286,958 acres, is 
in farms. The rest is State owned land, privately owned 
woodland, abandoned farmland, and resort, urban, rec- 
reational, and industrial areas. Of the acreage in farms 
in 1969, about 225,794 acres was cropland, and 65 per- 
cent of this acreage, or 146,025 acres, was harvested. 
About 7 percent, or 15,857 acres, was cropland used 
only for pasture. 

There were 1,981 farms in the county in 1969. Of 
these, 380 ranged from 1 to 49 acres in size; 501 were 
50 to 99 acres; 849 were 100 to 259 acres; 204 were 
260 to 499 acres; and 41 were 500 to 999 acres. Only 
5 farms were between 1,000 and 2,000 acres in size, and 
1 farm larger than 2,000 acres. The average size farm 
in 1969 was 149 acres. 

Of the 1,981 farms in the county, 400 were dairy 
farms and 713 were cattle, other than dairy, and live- 
stock farms. The rest were vegetable, field crop, gen- 
eral, and unclassified farms. 

Corn is the chief row crop. A total of 36,841 acres of 


corn was harvested for grain in 1969, and 11,376 acres 


was cut for silage. Also harvested in 1969 was 20,896 
acres of soybeans, 12,200 acres of dry beans, 18,539 
acres of wheat, 11,500 acres of oats, 600 acres of bar- 
ley, and 606 acres of rye. 

A total of 31,336 acres was hayland in 1969. Har- 
vested was 21,026 acres of alfalfa and alfalfa mix- 
tures, 1,705 acres of clover or timothy, and 42 acres 
of other hay crops. Also in that year, alfalfa and red 
clover seed were grown on 800 acres; potatoes on 213 
acres; tree fruits, nuts, and grapes on 484 acres; lawn 
grass sod on 225 acres; and vegetables harvested for 
sale on 599 acres. Mint, an important special crop in 
this county, was harvested on 2,200 acres, from which 
64,611 pounds of spearmint and peppermint oil was ex- 
tracted and marketed. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
cluster. Natural soil aggregates, such as granules, blocks 
or prisms, are called peds. Clods are aggregates produce 
by tillage or logging. : 

Alluvium. Material, such as sand, silt, or clay, deposited on 
land by streams. 

Area reclaim. An area difficult to reclaim after the removal 
of soil for construction and other uses. Revegetation and 
erosion control are extremely difficult. 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in a 
60-inch profile or to a limiting layer is expressed as— 


Inches 
Very low -------__---~-__- 0 to 3 
LOW? a2ancs ete ec ees 3 to 6 
Moderate ~------___------- 6 to 9 
Hi pheno ose es ee Se More than 9 


Bedrock. The solid rock that underlies the soil and other un- 
consolidated material or that is exposed at the surface. 
Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 

cent sand, and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Coarse fragments, Mineral or rock particles up to 8 inches (2 
millimeters to 7.5 centimeters) in diameter. 

Cobblestone (or cobble). A rounded or partly rounded fragment 
of rock 3 to 10 inches (7.5 to 25 centimeters) in diameter. 

Complex slope. Irregular or variable slope. Planning or con- 
structing terraces, diversions, and other water-control mea- 
sures is difficult. i 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold 
together in a mass. 

Friable—When moist, crushes easily under gentle pres- 
sure between thumb and forefinger and can be pressed 
together into a lump. 

Firm.—When moist, crushes under moderate pressure be- 
tween thumb and forefinger, but resistance is dis- 
tinctly noticeable. 

Plastic_—When wet, readily deformed by moderate pres- 
sure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends 
to stretch somewhat and pull apart rather than to 
pull free from other material. 

Hard.—When dry, moderately resistant to pressure; can 
te broken with difficulty between thumb and fore- 

nger. 

Soft.—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing crops in 
strips that follow the contour. Strips of grass or close- 
growing crops are alternated with strips of clean-tilled 
crops or summer fallow. _ ; 

Cover crop. A close-growing crop grown primarily to improve 
and protect the soil between periods of!regular crop pro- 
duction, or a crop grown between trees and vines in orchards 
and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earthmoving 
equipment. The soil sloughs easily. 


Diversion, or diversion terrace. A ridge of earth, generally a 
terrace, built to protect downslope areas by diverting runoff 
from its natura! course. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 
age are recognized: 

Excessively drained.—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. 

ll are free of the mottling related to wetness. 

Somewhat excessively drained—Water is removed from 
the soil rapidly. Many somewhat excessively drained 
soils are sandy and rapidly pervious. Some are shal- 
low. Some are so steep that much of the water they 
receive is lost as runoff. Ali are free of the mottling 
related to wetness. 

Well drained.—Water is removed from the soil readily, 
but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately 
well drained soils are wet for only a short time dur- 
ing the growing season, but periodically for long 
enough that most mesophytic crops are affected. They 
commonly have a slowly pervious layer within or 
directly below the solum, or periodically receive high 
rainfall, or both. 

Somewhat poorly drained.-Water is removed slowly 
enough that the soil is. wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless arti- 
ficial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination-of these. 

Poorly drained.—Water is removed so slowly that the 
soil is saturated periodically during the growing sea- 
son or remains wet for long periods. Free water is 
commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained, The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the soil so 
slowly that free water remains at or on the surface 
during most of the growing season. Unless the soil 
is artificially drained, most mesophytic crops cannot 
be grown, Very poorly drained soils are commonly 
level or depressed and are frequently ponded. Yet, 
where rainfall is high and nearly continuous, they 
can have moderate or high slope gradients, as for 
example in “hillpeats’’ and “climatic moors.” 

Excess fines. Excess silt and clay. The soil does not provide 
a source of gravel or sand for construction purposes. 

Fast intake. The rapid movement: of water into the soil. 

Fertility, soil. The quality that enables a soil to provide plant 
nutrients, in adequate amounts and in proper balance, for 
the growth of specified plants when light, moisture, tem- 
perature, tilth, and other growth factors are favorable. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 

Frost action. Freezing and thawing of soil moisture. Frost 
action can damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers especially 
to the processes or soil-forming factors responsible for the 
formation of the solum, or true soil, from the unconsoli- 
dated parent material. 

Glacial outwash (geology). 
stratified, deposited by 
ice. 


Gravel, sand, and silt, commonly 
melt water as it flows from glacial 
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Glacial till (geology). Unassorted, nonstratified glacial drift 
consisting of aay, silt, sand, and boulders transported and 
deposited by glacial ice. : . 

Glaciofluvial deposits (geology). Material moved by glaciers 
and subsequently sorted and deposited by streams flowing 
from the melting ice. The deposits are stratified and occur 
as kames, eskers, deltas, and outwash plains. 

Green manure (agronomy). A soil-improving crop grown to be 
plowed under in an early stage of maturity or soon after 
maturity. , 

Habitat. The natural abode of a plant or animal; refers to the 
kind of environment in which a plant or animal normally 
lives, as opposed to the range or geographical distribution. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by_soil- 
forming processes. The major horizons of mineral soil are 
as follows: 

O horizon.—An organic layer, fresh and decaying plant 
residue, at the surface of a mineral soil. 

A horizon—The mineral horizon, formed or forming at 
or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material, Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon—A mineral horizon, mainly a residual con- 
centration of sand and silt high in content of resis- 
tant minerals as a result of the loss of silicate clay, 
iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The 
B horizon is in part a layer of change from the over- 
lying A to the underlying C horizon. The B horizon 
also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a com- 
bination of these; (2) by prismatic or blocky struc- 
ture; (3) by redder or browner colors than those in 
the A horizon; or (4) by a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil lacks a B horizon, the 
A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding in- 
durated bedrock, that is little affected by soil-forming 
processes and does not have the properties typical of 
the A or B horizon. The material of a C horizon may 
be either like or unlike that from which the solum 
is presumed to have formed. If the material is known 
to differ from that in the solum the Roman numeral 
II precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock 
commonly underlies a C horizon, but can be directly 
below an A or a B horizon. 

Lacustrine deposit (geology). Material deposited in lake water 
and exposed when the water level is lowered or the eleva- 
tion of the land is raised. : 

Leaching. The removal of soluble material from soil or other 
material by percolating water. 

Low strength. Inadequate strength for supporting loads. 

Mineral soil. Soil that is mainly mineral material and low in 
organic material. Its bulk density is greater than that of 
organic soil. 

Minimum tillage. Only the tillage essential to crop production 
and prevention of soil damage. 

‘Miscellaneous areas. Areas that have little or no natural soil, 
are too nearly inaccessible for orderly examination, or can- 
not otherwise be feasibly classified. 

Morphology, soil. The physical makeup of the soil, including 
the texture, structure, porosity, consistence, color, and other 

hysical, mineral, and biological properties of the various 

Rorizons, and the thickness and arrangement of those hori- 
zons in the soil profile. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along the great- 
est dimension. Fine indicates less than 5 millimeters (about 
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to 
pe nen) and coarse, more than 15 millimeters (about 0.6 
inch). 

Muck. ark colored, finely divided, well decomposed organic 
soil material mixed with mineral soil material. The content 
of organic matter is more than 20 percent. 


Munsell notation. A designation of color by degrees of the 
three single variables—hue, value, and chroma. For ex- 
ample, a notation of 10YR 6/4 is a color of 10YR hue, 
value of 6, and chroma of 4. 

Parent material, The great variety of unconsolidated organic 
and mineral material in which soil forms. Consolidated bed- 

rock is not yet parent material by this concept. 

Peat. Unconsolidated material, larealy undecomposed organic 
matter, that has accumulated under excess moisture. 

Ped. An individual natural soil aggregate, such as a granule, 
a prism, or a block.- 

Percolation, The downward movement of water through. the 


soil. 

Peres slowly. The slow movement of water through the soil 
adversely affecting the specified use. 

Permeability. The quality that enables the soil ta transmit 
water or air, measured as the number of inches per hour 
that water moves through the soil. Terms describing per- 
meability are very slow (less than 0.06 inch), slow (0.06 
to 0.20 inch), moderately slow (0.2 to 0.6 inch), moderate 
(0.6 to 2.0 inches), moderately rapid (2.0 to 6.0. inches), 
yan ied to 20 inches), and very rapid (more than 20 
inches). 

Phase, soil. A subdivision of a soil series or other unit in the 
soil classification system based on differences in the soil that 
affect its management. A soil series, for example, may be 
divided into phases on the bases of differences in Stone, 
stoniness, thickness, or some other characteristic that affects 
management. These differences are too small to justify 
separate series. 


pH value. (See Reaction, soil). A numerical designation of 
__, acidity and alkalinity in soil. 
Piping. ormation by moving water of subsurface tunnels or 


Dipelike cavities. 

Poor outlets. Surface or subsurface drainage outlets difficult 
or expensive to install. 

Profile, soil. A vertical section of the soil extending through 
all its horizons and into the parent material. 

Reaction, soil. The denne of acidity or alkalinity of a soil, 
expressed in pH values. A soil that:tests to pH 7.0 is de- 
scribed as precisely neutral in reaction because it is neither 
acid nor alkaline. The degree of acidity or alkalinity is 
expressed as— 


pH H 
Extremely acid ____ Below4.5 Neutral __________ 6.6 to 7.3 
Very strongly acid __ 4.5 t05.0 Mildly alkaline ____ 7.4 to 7.8 
Strongly acid ______ 5.1 to 5.5 Moderately alkaline 7.9 to 8.4 
Medium acid _______ 5.6 to 6.0 Strongly alkaline __ 8.5 to 9.0 
Slightly acid ._.-.__ 6.1 to 6.5 - Very strongly 


alkaline ____ 9.1 and higher 


Relief. The elevations or inequalities of a land surface, con- 
sidered collectively. 

Runoff. The precipitation discharged in stream channels from 
a drainage area, The water that flows off the land surface 
without sinking in is called surface runoff; that which enters 
the ground before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Seepage. The rapid movement of water through the soil. 

_. Seepage adversely affects the specified use. 

Silt. As a soil separate, individual mineral particles that range 

in diameter from the upper limit of clay (0.002 millimeter) 

to the lower limit of very fine sand (0.05 millimeter). As 

a soil textural class, soil that is 80 percent or more silt and 

less than 12 percent clay. 

Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from re- 

_ stricted permeability in the soil. 

Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties re- 
sulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 

.. relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in 
equivalent diameter and ranging between specified size 
limits. The names and.sizes of separates recognized in the 
United States are as follows: very coarse sand (2.0 milli- 
meters to 1.0 millimeter); coarse sand (1.0 to 0.5 milli- 
meter); medium sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 milli- 
meter); silt (0.005 to 0.002 millimeter); and clay (less than 
0.002 millimeter). 
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Solum. The upper part of a soil profile, above the C horizon, 
in which the processes of soil formation are active. The 
solum in mature soil consists of the A and B horizons. Gen- 
erally, the characteristics of the material in these horizons 
are unlike those of the underlying material. The living roots 
and other plant and animal life characteristics of the soil 
are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) 
in diameter. 

Stony. Refers to a soil containing stones in numbers that inter- 
fere with or prevent tillage. 

Stratified. Arranged in strata, or layers. The term refers to 
geologic material. Layers in soils that result from the pro- 
cesses of soil formation are called horizons; those inherited 
from the parent material are called strata. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and gran- 
ular. Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the particles 
adhering without any regular cleavage, as in many hard- 


pans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equiv- 
alent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series recog- 
nized in the classification system. Such soils are named for 
a series they strongly resemble and are designated as tax- 
adjuncts to that series because they differ in ways too small 
to be of consequence in interpreting their use or manage- 
ment. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast with 


a flood plain, and is seldom subject to overflow. A marine 
terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very 


fine.” 

Thin layer. Otherwise suitable soil material too thin for the 
specified use. 

Tilth, soil. The condition of the soil, especially the soil struc- 


ture, as related to the growth of plants. Good tilth refers 
to the friable state and is associated with high noncapillary 
porosity and stable structure, A soil in poor tilth is non- 
friable, hard, nonaggregated, and difficult to till. 

Unstable fill.. Risk of caving or sloughing in banks of fill 
material. 

Upland (geology). Land at a higher elevation, in general, than 
the alluvial plain or stream terrace; land above the low- 
lands along streams. 

Variant, soil. A soil having properties sufficiently different from 
those of other known soils to justify a new series name, but 
the limited geographic soil area does not justify creation of 
a new series. / 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the 
soil. An apparent water table is indicated by the level 
at which water stands in an uncased borehole after 
adequate time is allowed fer adjustment in the sur- 
rounding soil. 

Water table, artesian. A water table under hydrostatic 
head, generally beneath an impermeable layer. When 
this layer is penetrated, the water level rises in an 
uncased borehole. 

Water table, perched. A water table standing above an 
unsaturated zone. In places an upper, or perched, 
water table is separated from a lower one by a dry 
zone, 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquires 
For information not pertaining to civil rights, please refer to the listing of the USDA 
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL ASSOCIATIONS 


Marlette-Capac-Parkhill association: Well drained to very poorly drained, 
nearly level to steep sandy loams to clay loams on moraines and till plains 


Capac-Parkhill-Marlette association: Very poorly drained to well drained, 
nearly level and gently sloping loams on till plains 


Blount-Sims-Morley association: Very poorly drained to well drained, 
nearly level to sloping loams and silty clay loams on till piains and 
moraines 


Boyer-Marlette-Houghton association: Well drained and moderately well 
drained, gently sloping to steep loamy sands to loams on moraines and 
very poorly drained muck in depressions 


Boyer-Wasepi-Spinks association: Well drained and somewhat poorly 
drained, nearly level to moderately steep loamy sands and sandy loams 
on outwash plains, on terraces, and in old glacial drainageways 


Sebewa-Matherton-Boyer association: Very poorly drained to somewhat 
poorly drained, nearly level loams in depressions and well drained, 
gently sloping loamy sands on terraces 


Sloan-Houghton-Cohoctah association: Poorly drained and very poorly 
drained, nearly level loams and muck on flood plains 


Houghton-Gilford-Adrian association: Very poorly drained, nearly level 
muck and sandy loams in old lake basins and in depressed drainageways 
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The first capital letter is the initial one of the soil name. The lower case letter that follows separates mapping units having 
names that begin with the same letter, except that it does not separate sloping or eroded phases. The second capital letter 
indicates the class of slope. Symbols without a slope letter are for soils that have a slope range of 0 to 2 percent. A final 


SOIL LEGEND 


number 3 in the symbol indicates that the soil is severely eroded. 


SYMBOL 


Ad 


Adrian muck 


Blount loam, 0 to 2 percent slopes 
Blount loam, 2 to 6 percent slopes 
Borrow land 

Boyer sandy loam, 0 to 6 percent slopes 
Boyer sandy loam, 6 to 12 percent slopes 
Boyer complex, 0 to 6 percent slopes 
Boyer complex, 6 to 12 percent slopes 
Boyer complex, 12 to 18 percent slopes 
Boyer complex, 18 to 25 percent slopes 


Capac loam, 0 to 4 percent slopes 
Capac-Marlette loams, 1 to 6 percent slopes 
Ceresco fine sandy loam 

Cohoctah loam 

Colwood loam 

Corunna sandy loam 


Edwards muck 


Gilford sandy loam 
Granby loamy sand 


Houghton muck 
Kibbie loam, 0 to 3 percent slopes 
Lapeer sandy loam, 2 to 6 percent slopes 


Marlette loam, 2 to 6 percent slopes 

Marlette loam, 6 to 12 percent slopes 

Marlette loam, 12 to 18 percent slopes 

Marlette loam, 18 to 25 percent slopes 

Marlette clay loam, 6 to 12 percent slopes, severely eroded 
Marlette clay loam, 12 to 18 percent slopes, severely eroded 
Matherton loam, 0 to 3 percent slopes 

Metamora-Capac sandy loams, 0 to 4 percent slopes 

Metea loamy sand, 2 to 6 percent slopes 

Morley loam, 2 to 6 percent slopes 

Morley loam, 6 to 12 percent slopes 


Oakville fine sand, 0 to 6 percent slopes 

Oshtemo sandy loam, 2 to 6 percent slopes 

Owosso sandy loam, 0 to 2 percent slopes 
Owosso-Marlette sandy loams, 2 to 6 percent slopes 
Owosso-Marlette sandy loams, 6 to 12 percent slopes 


Palms muck 
Parkhill loam 


Sebewa loam 

Selfridge loamy sand, 0 to 4 percent slopes 

Shoals loam 

Sims silty clay loam 

Sisson fine sandy loam, 2 to 6 percent slopes 

Sloan loam 

Spinks loamy sand, 0 to 6 percent slopes 

Spinks loamy sand, 6 to 12 percent slopes 

Spinks cobbly loamy sand, cobbly variant, 0 to 6 percent slopes 


Thetford loamy sand, 0 to 3 percent slopes 
Wallkill loam 


Wasepi sandy loam, 0 to 3 percent slopes 
Washtenaw loam 
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CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 


County, farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 
PIPE LINE 
(normally not shown) 
FENCE 
(normally not shown) 


LEVEES 


Without road Pere eee neeeenia 


With road TCE 


With railroad PERT 


DAMS 
Large (to scale) 
Medium or small 
PITS 
Gravel pit 


Mine or quarry 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 

Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 

Double-line (label) 

Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 


- \ int) 
Intermittent Swicet™ 


MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


CeA 


ESCARPMENTS 


Bedrock vvvyWyYWY YYW WWNNY 


(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


VveneverevrevienereereerenereeT 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Borrow pit, 5 acres or less 


Sanitary land fill 


Sanitary land fill, 10 acres 
or less 
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This map is compiled on 1973 aerial photography by the U. S. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 
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